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Memorandum for the guidance of Surveyors to Lloyd’s Register who are 
authorised to approve plans on behalf of the Society. 


(1) SIDE FRAMING. 


(a) Arrangement and Scantlings of Frames in "Tween Decks. Section 6, Clause 4. 

The Rules permit the omission of intermediate frames in the bridge ‘tween decks where 
the Rule spacing of frames does not exceed 30 inches amidships, and in the upper ’tween 
decks of complete superstructure vessels amidships. 

The question has been raised as to what arrangement and what standard of strength is 
to be adopted when the frame spacing given in the ‘Tables is greater than 30 inches. 

An enquiry has also been made as to the procedure to be adopted when the spacing 
required by the Rules is below 30 inches, but has been increased beyond this figure. 

Sketches (Figures 1, 2 and 3) have been prepared which show clearly the arrangement 
of framing which can be adopted in these various cases together with the standard of strength 


which should be secured in each instance. 


(>) Tankside Brackets. 


When the height of these brackets is increased beyond the Rule requirements, the 
Committee’s practice of allowing one half of the excess height to be deducted from the 
dimension ‘“‘d” is to be continued. 


’ 

} (c) Exterpolation. 

’ 

, For values of “d” less than 8 and for values of the proportion of length to depth (L/D), 
¢ less than 10, exterpolation can be allowed. 


(d) Framing at Fore End where Frame Spacing is reduced Amidships. 
Care is to be taken to ensure that the standard of strength represented by the tabular 
requirements for frames forward of the ths length is maintained. 
For Example:—If the Rule spacing is 30 inches and this has been reduced to 27 
inches amidships, the modulus of the frames fitted between the collision bulkhead and 
ths of the vessel’s length from forward is to be increased in the ratio of 80 ; 27. 


— 
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ue (2) BEAMS. 
(a), Beams of Upper Decks from which Chilled Meat is suspended. Section 15, Clause 1 (e). 


The scantlings of these beams need not exceed those of cargo beams which have been 
increased for this purpose. 
(4) Beam Knees. Section 15, Clause 3 (d). 


The dimensions of the beam knees given in this paragraph are to be measured from the 
top of the beam and the outside of the frame. respectively. 


(c) Beams forward of the 3ths Length from forward. 

The scantlings of beams as fitted amidships are’ not to be reduced forward of the }ths 
length or in the fore and after peaks, in respect of the spacing at these parts being less than 
the Rule spacing amidships. 

(7) Beams in Forecasties in Complete Superstructure Vessels. 2nd Column, Tables 12 & 
13, sets forth the size of beams at Upper Decks in Complete Superstructure Vessels forward of 
the 4th length from forward. 

In cases where a forecastle is fitted on the “Upper” deck, the beams of the upper deck 
inside the forecastle need not be taken from this column, but may be of the size given in column 
3 for beams at upper decks abaft the 4th length from forward. 


(e) Beams at Crown of Deep Tanks. Section 19, Clause 3 (a). Section 20, Clause 7 (a). 
In the case of a deep tank having a relief valve fitted not more than 2 feet above the 


crown of the tank, the scantlings of the beams of the tank deck need not exceed those required 
for the beams of cargo decks. 


(3) DECKS. 


. (a) Second Deck Plating at Ends with Beams fitted at Alternate Frames. Section 13. 
Clause 1 (4). 
(1.) The thickness of the plating at the ends is to be ‘06 inch greater than required by 
Table 26 at ends. 
CII.) The thickness of the stringer plates is to be *04 inch greater than thickness of deck 
plating. 
(6). Thickness of Plating abreast of Openings on Lower Decks. Section 13, Clause 1 (y). 
This Clanse provides ‘that when beams are fitted to alternate frames, the thicknesses of 
5 decks required by the Rules at the side of all deck openings is not to be less than “44 inch 
This thickness should be maintained throughout the-length of the vessel, abreast of deck 
openings, where beams are fitted at alternate frames. 
(¢) Steel Lower Decks. Section 18, Clause 4 (a). 
(I.) Where decks not required by the Rules are sheathed, the thicknesses given in 
= paragraph (@) may be reduced to °30 inch for decks with beams fitted at alternate frames and 
‘28 inch for beams fitted at every frame. 
C1.) The minimum thickness for unsheathed steel lower decks not required by the Rules 
and supported by beams at alternate frames is to extend fore and aft. 


(III.) The thickness of stringer plates at decks not required by the Rules is to be 04 inch 
in excess of the thickness of the deck plating. 


(¢d) Plating of Steel Lower Decks. 


The thickness of all steel lower decks below the 2nd deck, inside the line of openings, 
is to be the thickness given in Table 26 for deck plating at ends. 


(e) Thickness of Stringer Plates with Wide Frame Spacing. Section 14, Clause 7 (0). 
The requireinents of this Section are not to be applied to stringer plates. 


(f) Thickness of Steel Decks where Wood Composition is laid. Section 14, Clause 7 (d). 


The concession permitted by this paragraph can only be adopted if the thickness of the 
wood composition is equal to the thickness of the wood deck which it has displaced. Where 
this is not so, the additions to the thickness of the steel deck indicated in the Clause should be 
made operative. ; 


(g) Deck Plating forming Crowns of Deep Tanks. Section 19, Paragraph 3. 


If the deck plating forming the crown of a deep tank be sheathed, the thickness is to be as 
required by the Rules for the plating of the boundary bulkheads, or as required by the Tables 
for deck plating whichever of these is the greater. 


The same procedure may be adopted in the case of the crown of deep oil fuel tanks. 


(hk) Minimum Thicknesses of Steel Decks on Forecastles, Short Bridges and Poops. 
Section 22, Clause 1. 


These thicknesses are to be as follows :-— 


Beams at every frame. Beams at alternate frames. 
Unsheathed = - “30 “34 
Sheathed - 26 30 


(4) PILLARS. 


(a) Closely Spaced Pillars under Passenger Accommodation. Section 16, Clause 2 (/). 


This Clause sets forth the reductions which can be made in the diameters of pillars which 
support decks intended exclusively for the accommodation of passengers. Cases arise in 
which one or more decks are intended for the accommodation of passengers, and the remainder 
for cargo purposes. In such cases the reduction permitted in the diameter of the pillars is to 
represent the actual loads carried, taking as a basis the figures given in this paragraph. 


(0) Closely Spaced Pillars at Ends 


Closely spaced pillars at the ends of vessels may be reduced in proportion to reduction of 
load arising from variation of breadth. A reduction may also be made on the same basis to the 
stiffeners of the middle line bulkheads at the ends of the vessel. 
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(c) Solid Pillars spaced more than two Frame Spaces apart. 


Where solid pillars are fitted more than two frame spaces apart, the diameters are given 
in the following Table, the numerals being calculated as in Seetion 16 for widely spaced pillars. 
‘The number of rivets to be fitted in the heads and heels of these pillars is also given in the Table : 


DIAMETERS OF WIDELY Spaced Som POLARS FITTED IN 2 
*TwkEN Droks. 
Length of Pillar. 
Values of. [> 
8 feet. 10 feet. 
Soc cc Hd. 
100 Number of fin. Number of ] in. 
Diameter. rivets in heads|| Diameter. |rivets in heads) , 
and heels. and heels. 

Inches, Inches, 

3 4 3} 4 

3] 4 3h 4 

31 4 34 4 

34 4 4 4 

4 4 41 5 

4 5 45 5 

45 5 43 5 

43 5 5 6 

5 6 St 6 

5} 6 5 fi 

5h 7 Bi 7 

54 7 6 8 

6 8 6} 8 

6} 8 65 8 

6} 8 


Supports under Pillars. Section 16, Clause 3 (c). 


Where loads of considerable magnitude are transmitted by pillars to their supports, such as 
occur, for example, in vessels where cargo is suspended from the beams in addition to the 
normal load thereon, the pillars are to be fitted with their centres over the intersection of floor 
and continuous intercostal girder of the double bottom. 


In all cases, the heads and heels of such pillars are to have a good bearing fit. 


(5) DOUBLE BOTTOMS. 


(a) Gusset Attachments to Double Bottom. Section 10, Clause 7 (/) and Table 8. 


Where a value of “d” comes between numerals requiring—by Table 8—gussets to .be 
fitted at every 3rd and every 2nd frame respectively, the procedure to be adopted is to interpolate 
between the total number of rivets required in each case. The gussets can then be fitted at 
every 2nd frame with a reduced number of rivets, or at every 3rd frame with an increased 
number, 
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() Connection of Centre Girder to Keel Plate and Double Bottom. Section 10, Clause 2. 
It is sometimes desired to connect the centre girder to the keel plate and to the inner 
bottom plating by single angles having two rows of rivets in each flange. 

This may be done in vessels not exceeding 400 feet in length, except in way of the engine 
: space and from the %ths length forward to the Collision Bulkhead. In way of the engine 
Tr space and from the ths length forward to the Collision Bulkhead, double lars are to be fitted 
connecting the centre girder to the inner bottom plating ; from the $ths length forward to the 
Collision Bulkhead, double bars are to be fitted connecting the centre girder to the keel plate. 
The flanges of the double-riveted bars are to be of a sufficient width to take two complete rows 

of rivets, and the thickness need not be increased beyond that given in the Tables. 


(c) Connection Angles. 
) In Table 6 of the Rules, certain connection angles are specified to have 4 x 4 flanges 
and in a few cases it happens that the rivets required for these bars are % of an inch in diameter. 
In such cases the widths of the flanges could be reduced to 34 x 34 without any increase in 
thickness. 


(7) Increased Thicknesses in Boiler Room. Table 7, Footnote 2. 


The increase specified in the thickness of bars in the boiler space is to be applied to bulb 
i angle frames in the double bottom. 


(e) Modifications for Reduced Frame Spacing. 
The following reductions may made, provided the ‘eduction from the Rule frame 
spacing does not exceed 6 inches :— 
{ (E) Inner Bottom Plating : —01 inch for each complete 2 inches reduction of spacing. 
(II1.) Bulb Angle Frames and Reversed Frames:—Modulus reduced in proportion 
to frame spacing. 
(II1.) Floors and Tneeeacatele :—01 inch for each complete 2 inches reduction of 


— a - 


spacing, — ; | 


(6) SHELL PLATING. 
(a) Flat Plate Keels. Section 4, Clause 3. 


ry No reduction in the thickness of flat plate keels is to be permitted on account of increased 
breadth. 

(b) Sheerstrake. Section 12. ; 

ab The thickness may be reduced in respect of increased breadth, provided the same total 


sectional area be maintained. 


(c) Bridge Side Plating. Section 14, Clause 4. 
(I.) The thickness of the bridge side plating is to be increased by the same amount as the 
shell plating where the frame spacing exceeds the Tabular figures. 
‘ (IL.) Section 22, Clause 2 (4). The riveting of the seams of the bridge side plating i| 
need not exceed the riveting of the side shell plating. 
(d) Modifications for Reduced Frame Spacing. y 
Provided the reduction from the Rule frame spacing does not exceed 6 inches, the shell iy ai 
plating may be reduced *01 inch for each complete 1 inch reduction of spacing. I 


The shell plating on flat of bottom forward is to be of the Tabular thickness. 


. 


(7) BULKHEADS. : 


(a) Stiffeners on Watertight Bulkheads. Section 17, Clause 5 (c). 
The upper brackets on the stiffeners are to be connected to angles which extend for a 
heam space when beams are fitted either at every frame or alternate frames. In the latter case 
the vertical flanges of these angles are to be increased in depth by 1 inch. 


(b) The scantlings of stiffeners which are bracketed at one end, and lugged at the other, 
may be taken as a mean between those given in Tables 27 and 28. 


(8) LENGTHS OF ERECTIONS, THE HEIGHTS OF WHICH IS LESS THAN THE STANDARD 


‘Tables 20, 21, and 22. ; 
The length of erection should be multiplied by a factor represented by the ratio of 
the actual height of the erection to the standard height given in the Freeboard Regulations, 
observing that no allowance is to be made for any excess above the standard height. 


(9) REDUCED FRAME SPACING. 
an as 


en ssi . . . 
Section 14 of the Rules deals with cases in which the frame spacing has been increased 


beyond the Tabular requirements. Proposals are sometimes made, however, to reduce the frame 
spacing below these requirements, andin such instances the following reductions may be made 
from the scantlings given in the Tables; the reductions are to apply only to cases in which 
the Rule spacing is decreased by not more than 6 inches :— 
(I.) Shell Plating reduced -01 inch for each emplete 1 inch reduction of spacing. 
ae (IL) Inner Bottom Plating reduced 01 inch for each complete 2 inch reduction of 
spacing. 
(III.) Frames. The frame modulus reduced in proportion to the spacing. 
(IV.) Bulb Angle Frames and Reverse Frames in Double Bottom. Modulus 
reduced in proportion to the spacing. 
(V.) Deck Beams. _ Modulus of section reduced in proportion to the spacing. 
. be eee . Noe J ; 
(VIL.) Floors‘and Angles in Double Bottom reduced °01 inch for each 2 inch 
reduction in spacing. 

Care is to be taken to ensure that the standard of strength represented by Section 11 
for Additional Strengthening of the- Fore Part of the Bottom is complied with, and the shell 
plating also on the flat of the bottom forward is to be of the Tabular thickness. 

With regard to the frames, a similar course is to be followed : -- 

For Exvample:—If the Rule spacing is 30 inches, and this has been reduced to 

27 inches amidships, the modulus of the frames fitted between the Collision Bulkhead and 

the 3ths of the vessel’s length from forward is to be inereased in the ratio of 80°:°27. 

. Lal ede 
(10) AFTER PEAK. 


The stringer plates in after peaks may be attached to the outside plating by single angles. 


= 


(11) SHAFT TUNNELS IN DEEP TANKS. 


Section 19, Clause 5. Section 20, Clause 4. 


The tunnels in way of deep tanks may be attached to the inner bottom plating by single 
angles. In oil fuel tanks these angles are to be 5 inches x 5 inches. 


(12) FORECASTLES. 


(a) Additional Sheer in respect of omission of Forecastle. Section 22, Clause 1 (4). 


Where the conditions of service may necessitate the omission of the Forecastle, the — 
additional sheer, which is to be of a gradual character, is to be such as will provide a height H c 
in feet from the water line to the upper deck at the stem ; where :— , Ndr 

H = 0h +4 of 4O l<t 
and — L is the length of the vessel in feet. r= 1d 


(>) In Trawlers and Tugs. Section 22, Clause 1 (0). 


Trawlers and tugs are not required to have forecastles fitted, provided the “sheer” has the 
usual character. 


(c) Minimum Thickness of Steel Decks on Forecastles, Short Bridges and Poops. 


Beams at every frame. Beams at alternate frames. 
| 
Unsheathed - "30 « “34 
Sheathed — - 26 “30 


(13) VENTILATORS. 
Section 26. 


Where a system of mechanical ventilation is adopted, the construction of the trunks, fan 
casings and so forth, placed on the weather decks, is to be submitted to this Office for approval. 


¢ A Ee SEE 


(14) INTERPOLATION. 


Section 41, Clause 2. 
Scantlings may be approved to thicknesses of *01 inch, if aisaivda: 


He 
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(15) VESSELS HAVING PROPORTIONS OF LENGTH TO DEPTH EXCEEDING 13}. 


SS 


The following method is to be adopted in determining the scantlings :— 
(I.) Find the depth which would give a proportion of Length to Depth equal to 
134 and corresponding draught. 4 - 
(II.) Calculate the Moment of Inertia of the Rule Midship Section having this : ony) 
depth, and divide by the draught found in (I.). mia 
(IIL) The scantlings of the proposed vessel are to be such that the Moment of 
Thertia divided by the draught is to be the same as found in (II.). 
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NOTES REGARDING SKETCHES, FIGURES 1, 2 & 8. 


1.—(a) Where a bridge is fitted in a complete superstructure vessel, the scantlings and 
arrangement of the side frames in the bridge are to be the same as required 
in the upper “tween decks clear of the bridge, and the frames in the upper 


*bween decks in way of the bridge are to be fitted on every frame. 


(6) The basis of the scantlings of the frames is to be as indicated on the profile 
sketches and the scantlings and arrangement of the frames required in the 
upper ’tween deck in way of the bridge is to extend to the 2nd frame beyond 
each end of the bridge. 


(¢) Where a forecastle is fitted, the scantlings and arrangement of the framing in 
the upper ‘tween decks in way of the forecastle are to be the same as required 


above in way of a bridge. 


2. Where an upper bridge is fitted above a normal bridge deck, the side framing of 
the upper bridge is to be as required for the lower bridge. The side framing 
of the lower bridge is to be as already specified, with the addition of substantial 


webs at intervals, or equivalent strengthening. 
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Memorandum for the guidance of Surveyors to Lloyd’s Register who are . 
authorised to approve plans on behalf of the Society. 


SECTION 3. DETERMINATION OF SCANTLING NUMERALS. 
Depth (D). Clause 1 (c). 

In vessels having tonnage openings in which the depth of “tween decks is abnormal, say 
7 feet or 9 feet, the depth (D) is to be taken to an assumed position 7 feet 6 inches above the 
freeboard deck in vessels up to 300 feet in length and 8 feet in vessels exceeding 300 feet in 
length. 

For the determination of the proportion of length to depth, the actual depth to the upper 
deck is to be taken. 

Where there is no tonnage opening, the depth (D) should in all cases be taken to the 
upper deck. 


SECTION 5. RUDDERS. 
(a) Breadth of Arms. Clause 3. Table 43. 
The breadth of rudder arms is to be maintained without reduction throughout the length 
of the arm. 


(6) Couplings. Clause 4. 
The Rules do not require keys to be fitted in rudder couplings. 


SECTION 6. SIDE FRAMING. 


(a) Arrangement and scantlings of Frames in Tween Decks. Section 6. Clauses 3 and 4. 
Where a vessel is designed with a poop and bridge combined extending over a considerable 
part of the vessel’s length, the requirements of Clauses 3 (6) and 4 (0) for Complete Super- 
structure vessels are to be applied. 
Where the standard height of. tween decks is exceeded by more than 6 inches, the 
scantlings of the ’tween deck frames are to be increased directly as the ’tween deck height. 
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Web frames are not required by the Rules in the ’tween decks of Complete Superstructure 
vessels above watertight bulkheads. 

In the sketches given in the “ Interpretation of the Rules, No. 1,” showing arrangements 
of frames in ’tween decks, it should be noted that the differences in the scantlings and arrange- 
ments therein indicated, following upon variations of the frame spacing, do not apply to the 
fore and aft peaks when the frame spacing of 24 inches is compulsory, nor forward of the 
3ths length to the collision bulkhead, where the frame spacing of 27 inches is compulsory. 

In regard to the same sketches, a question has been raised as to the practice to be followed 
where the frame spacing is greater than the rule requirement by a small amount or is greater 
than 30 inches. In such cases the following procedure should be adopted where applicable :— 

(1) Where the frame spacing exceeds 30 inches, frames are to be fitted in the 
*tween decks at every frame. 

(2) Where the frame spacing exceeds the rule requirement by not more than 3 inches, 
and does not exceed 30 inches, the intermediate frames in the tween decks may be omitted, 
subject to an increase in the thickness of the side plating. The thickness of the side 
plating is to be increased *02 inch for every half inch increase of spacing beyond the 
requirement of the Rules. 


(6) Increased Thickness of Framing in Boiler Rooms and Permanent Bunkers. 

Increases required by the Rules to the thickness of the frames in boiler rooms and 
permanent coal bunkers are required in ’tween deck spaces where these are permanently used as 
bunkers. 

(c) Heel Pieces. 
Heel pieces need not be fitted in vessels with single bottoms. 
il teen lee 


_ SECTION 7. 


(a) Thickness of Shell Angles. Clause 2 (d). 
The thickness of the angles connecting side stringers and web frames to the outside plating 
is not to be less than the thickness of the side stringer or web frame respectively. 


(6) Attachment of Webs to Margin Plate. Clause 2 (¢). 

Where the depth of the web frames exceed 30 inches, the double angles to the margin 
plate are required to have flanges of sufficient breadth to take two rows of rivets. In way of 
each web frame the floors are to be connected by double angles, having the fore and aft flanges 
of the-same width as those of the angles outside. 


SECTION 8. FLOORS IN SINGLE BOTTOM VESSELS. 
(a) Omission of Brackets. Clause 2 (c). 
In some cases it is desired to omit the brackets required to be fitted at the bilge. . The 
.brackets may be omitted provided the floors be increased three inches in depth. Where 
brackets are omitted the framing depth (d) is to be increased by an amount equal to half the 
depth of the bracket required by the Rules, except in the case of trawlers and tugs. 


(b) Flanging of Floors. Clause 3 (7). 
This Clause requires that where floors are flanged on their upper edges the thickness of 
the floors is to be increased *02 inches. 
This requirement is not to be applied to Trawlers and Tugs, Section 38, 2 (@), where 
flanging is permitted without an increase of thickness. 


SECTION 9. KEELSONS IN VESSELS HAVING SINGLE BOTTOMS. 
Side Keelsons. Clause 4. 

A single keelson angle may be fitted instead of the double angles required by Table 10+ 
provided the sectional area of the single bar be made equal to that of the double bars. The 
single angles should be increased *10 inch in thickness in the boiler space. 

In single bottom vessels any modified arrangement of side and centre keelsons may be 
adopted, provided the sectional area of the longitudinally continuous material be maintained 
and efficient riveted attachments secured. 


SECTION 10. DOUBLE BOTTOMS. 
(a) Connection of Centre Girder to Double Bottom. Clause 2. 

In vessels not exceeding 250 feet in length, the angles attaching the centre girder to the 
inner bottom plating are to be double throughout the engine room and underneath the thrust 
seating. 

(b) Floors. Clause 4. 
Where open floors are fitted for any part of the vessel’s length, these floors are to have the 
scantlings given in Table 9. 3 

Floors in fore and aft peaks are to have the thickness given in Table 6. 

The Rules do not require solid floors to be fitted to take the outer ends of brackets which 
connect bulkhead stiffeners to the inner bottom plating. 


(c) Bracket Floors in Double Bottom. Table 7. 


The attachments of the bulb angle frames so reverse frames to brackets and struts are 
to comply with the following table :— 


Number or Rivers Iv BrackeT Fioors tx Dousie Borroms. 


Number and Size of 
Depth of Bulb Number and Size of | Rivets in each end 
Angle Frame. Rivets in Brackets. | of vertical bar on 
intercostal. 
Inches. 
5 and 5 5 at 2 at 
Care es 2855 
Caitannak / foaee nee 
8 , 8 By a a4 
9 4 9 84s 45 § 
10 ,, above 9 agziak Anand 3 
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Where frames and reversed frames are angles, the number of rivets may be as required by 
the above table for 5-inch bulb angles. 


Where the length of bracket is greater than that required by the Rules, the rivets are to 
be so spaced as to close the work satisfactorily. 


In any case the number of rivets is to be sufficient to close the work efficiently. 


(d) Inner Bottom Plating. Clause 6 (a). 


The Rules provide that the inner bottom plating is to be continuous longitudinally, with 
the exception that transverse plates below watertight bulkheads may be fitted between the 
margin plates and the middle line strakes. The attachment of the transverse plates to the 
longitudinal inner bottom plating is to comply with the requirements of Table 39, providep 
that double riveting at least is required. 


(e) Tankside Brackets. Clause 8 (a). Scarph of Main Frames. 


The length of scarph of the main frames to the tankside brackets should be sufficient to 
permit a reasonable disposition of the rivets required by Section 10, Clause 8 (0) of the Rules. 
In any case a sufficient number of rivets is to be fitted to close the work efficiently. 


(f) Tank Side Brackets and Angles. Clause 8 (0). 


In vessels of relatively great depth of hold, the efficiency of the attachment of the frames 
to the margin plate is particularly important. Where the framing depth (7) exceeds 26 feet, 
and the attachment outside the margin plate required by Table 8 consists of double angles, 
the floor plate is also to be connected to the margin plate by double angles of the same width 
of flanges. Where a single angle double riveted is fitted outside the margin plate, the fore and 
aft flange of the angle fitted inside is to be of the same width as that of the external bar. 


(g) Increased Thickness in Machinery Space. Clause 9. 


The increased thickness is required throughout the boiler space, including any donkey 
boiler recess. 

Where machinery is fitted aft, the thicknesses given in Table 6 for inner bottom plating 
in engine room are to be adopted throughout the engine room. In the boiler room the 
thicknesses are to be increased by the increments which would have been added if the 
machinery had been fitted amidships. 


SECTION 12. SHELL PLATING. 


Breadth of Strakes. Clause 1 (¢) 
This Clause requires suitable compensation where the breadth of shell plates is excessive, 
~ and the question has been raised as to the limit of width of shell plates which can be approved 
without compensation, _ Clause 2 contains the minimum requirements for a proper shift of 
butts, and compensation is to be provided when this standard is not obtained. 


SECTION 13. DECKS. 


@ Thickness of Strength Deck. Clause 1 (c) 
The thicknesses of deck plating prescribed in the Rules allow for a tamble-home of 
6 inches. Where the tumble-home exceeds this figure the thickness is to be increased to give 
the same area of deck plating which would be required for a tumble-home of 6 inches. 


(6) Steel Lower Decks. Clause 4 (a). 

In the “ Interpretations of the Rules, No. 1,” page 4, Clause 3 (¢), it is provided that the 
minimum thickness for unsheathed steel lower decks not required by the Rules and supported 
by beams at alternate frames is to extend fore and aft. The thickness at the extreme ends 
need not, however, exceed *34 inch, as required for unsheathed steel decks on forecastles, short 
bridges and poops (‘ Interpretation of the Rules, No. 1,” page 5). 


(a) Minimum Thickness of Steel Decks on Forecastles, Short Bridges and Poops. “ Inter- 

pretation of the Rules, No. 1,” Clause 3 (A). 

The minimum requirements for sheathed steel decks quoted above only apply to vessels 
where the thickness of stringers and tieplates required by the Rules is °30 inches and above. 
For smaller vessels the minimum thickness for steel decks which are sheathed need not exceed 
the thickness given by Table 25 for stringers and tieplates. 


(e) Continuity of Strength. Clause 5 (/). 


For decks below the weather deck, instead of doubling plates, long overlaps of the deck 
plating may be fitted at the corners of the hatchways, provided the bulb angle coaming be 
smithed round the corner of the hatchway as an alternative to the large double-riveted bar 
specified in this Clause. 


(f) Caulking of Steel Decks. Clause 1 (7). 


The requirement in this paragraph applies to steel decks, whether required by the Rules 
or nob. 


(gy) Stringer Plates. Clause 2. 
Where at the ends of a deck the stringer plate is dispensed with and the strakes of deck 
plating extend to the side of the vessel, the end thicknesses of each strake are to be the same as 
would have been required if the stringer plate had been fitted. 


(h) Table 24. 
In this Table the figures which give the upper limit of thickness in each grade may for 


purposes of interpolation be read as if increased by ‘01 inch. Thus -36 becomes °37, °50 
becomes °51 inch, and so forth. 


i I tae = 


| 
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SECTION 14. INCREASED FRAME SPACING. 
(a). Riveting. Clause 9. 
The spacing of rivets for various increases of frame spacing is to be in accordance with the 


following Table : — 
SPACING. | 
| 30 inches 36 inches 
Diams. Diams. 
_ Side Frames to Sheil Gy v6 aie a 6 5k 
Side Frames to Reversed Frames “ap 6 at 
i. _ Double Bottom Frames to Shell, except forward of 3-5 length fi 6 | 
Double Bottom Frames to Floors, except forward of 3-5 length 7 7 | 
| Double Bottom Reversed Frames to Inner Bottom ty 7 6 | 
Double Bottom Reversed Frames to Floors 7 i | 
_ Upper Deck Beams on every Frame 7 6 
Second Deck Beams on every Frame 7 6 
_ Bridge Deck Beams on every Frame i] 6 
Poop Deck Beams on every Frame 7 " | 
| Beams on alternate Frames 6 — | 


For increased spacings between 30 inches and 36 inches the riveting should be as required 
for 30 inches spacing, and for iiipreaied spacings below 30 inches the riveting should be as 
required by Table 38. 


(6) Thickness of Bridge Side Plating. Clause 4. 
By “ Interpretations of the Rules, No. 1,” the thickness of the bridge side plating is to be 
increased for frame spacing by the same amount as the shell plating. This increase has been 
found to be unnecessary, and is now cancelled. 


SECTION 15. BEAMS. 
(a) Scantlings. Clause 1 (¢). 
When the height of ’tween decks adopted is less than 8 feet, the scantlings of beams may 
be reduced in the ratio of the height of ‘tween decks to 8 feet. 


168 (>) Beam Knees. Clause 3. 


The depth of beam knee is required to be three times the depth of the beam which is 
given in the Tables in terms of breadth of deck and spacing of beams for a “tween deck height 
of 8 feet 6 inches. 

Where the size of beams has been modified either for an alteration of frame spacing or of 
tween deck height, or to suit special conditions of loading or support, the depth of beam knee 
as determined above is to be modified directly as the aiveration of frame spacing or of ’tween 
deck height and proportionately as regards other conditions. 

Where the size of the beam is determined by unequal spacing of support, the depth 

' of the knee should be based on the length of span adjacent to the side of the vessel. 

Where beams are increased in scantlings solely on account of the omission of a steel deck 

Clause 1 (i), the depth of the beam knee need not be increased. 
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(c) Breadth of Lap of Beam Knee on Beam. Clause 3 (/). 

This Clause requires the breadth of the beam knees to be sufficient to take the specified 
number of rivets arranged in the single row, and spaced not closer than four diameters apart. 
To facilitate application, a column giving these breadths as measured from the end of the beam 
has been added to the Table given in the Rules, which, as amended, reads as follows ;— 


| Length of Overlap of Beam 


| 
| Num Diameter of i 
a ont p iaveut ® Rivete. i | Knee on cae Hk Row | 
17 inches 4 2ofaninch © 12 inches | 
21 ” 5) 3 ” ” | 15 ” 
24 9 5) $ ” ” | 17 ” | 
28 ” 6 $ ” ” 21 or | 
ae age Oe ae | m4) | 
| 36 ” 8 | Z ” ” | 27 os 
40 ” 9 4 or) ” 31 2° 
44 ” 10 | . ” 7 | 35 ” 


(a) Beam Knees in Single-decked Vessels. Clause 3 (//). 

(1) The dimensions of the beam knees given in the Table in this Clause are intended 
to apply where the frame spacing given in the Rules is adopted. 

Where variations of this frame spacing are proposed, the dimensions of the knees are 
to be increased or reduced in accordance with the altered frame spacing. All knees 
36 inches and above in depth are to be flanged on their inner edge. 

(2) The increased size of beam knee required by this Clause is to be maintained 
throughout, except under long bridges, where ordinary knees may be fitted except 
for four frame spaces at each end of the bridge. 


(e) Beams Below Bulkheads. 
Beams are not required under complete end bulkheads of detached superstructures, nor 
below a ’tween deck bulkhead. Where beams are thus omitied, the side frame above or below 
the bulkhead is to have a bracket attachment at its end or is to be scarphed. 


SECTION 16. PILLARS AND GIRDERS. 


(a) Brackets to Girders at Heads of Tubular Pillars. Clauses 3 (c). 

Where non-symmetrical types of girders are associated with tubular pillars, it is necessary 
to provide adequate arrangements at the heads of the pillars for the effective transmission of the 
loads. In such cases a longitudinal bracket is to be fitted two frame spaces in length, which is 
to be connected to the girder itself by a trausverse diaphragm fitted over the axis of the pillar. 

(6) Brackets to Deck Girders. Clause 4 (c). 

Deck Girders having single bulb angles on the lower edge are required by the Rules to be 
fitted with plate brackets not more than three frame spaces apart. 

Where beams are fitted at alternate frames these brackets are to be fitted at every beam, 


SECTION 17. WATERTIGHT BULKHEADS. 
Chain Lockers, 
Where chain lockers are fitted abaft the fore peak bulkhead, they are to be made water- 
tight. 
SECTION 18. SHAFT TUNNELS. 
Stiffeners. Clause 2 (a). 
Where the spacing of tunnel stiffeners is greater than 36 inches, the thickness of the tunnel 
plating is to be increased at the rate of *04 inch for 6 inches increase of spacing. 


SECTION 19. DEEP TANKS AND PEAK TANKS. 
Deck Plating Forming Crown of Deep Tanks. Clause 3 (0). 
The addition specified in this Clause need not be required for plating which forms the 
crowns of peak tanks, provided cargo is not carried above. 


SECTION 20. OIL FUEL BUNKERS. 
Middle Line Bulkheads and Washplates. Clause 5 (0). 
Where the bulkhead is perforated, the stiffeners may have not less than 50 per cent. of the 
strength of those required by the Rules for the bulkhead if intact, due regard being paid to the 
unsupported length of the stiffeners. ~ 


SECTION 21. STIFFENERS TO NON-WATERTIGHT BULKHEADS. 
Middie Line Bulkheads. Clause 1 (0). 
(1) Where the frame spacing has been increased beyond the requirements of the Rules, the 
Modulus (I/Y) of the stiffeners and plating is to be proportionately increased, but the thickness 
of the bulkhead plating need not be increased. 
(2) Where « middle line bulkhead is fitted below poops, bridges or forecastles not intended 
for the carriage of cargo, the scantlings of the stiffeners do not require to be increased. 
SECTION 22. DETACHED SUPER-STRUCTURES. 
Strengthening at ends of Poops, Forecastles and Bridges. Clause 4. 
In this Clause the provision made for scarphing the heavy material fitted in the wells into 
the structure of long bridges is to apply not only to the deck plating, but to all topside material, 
including the sheerstrake and the strake below. 


. SECTION 30. RIVETING. 


Weather Deck Stringer Angles. 
The rivets in stringer angle bars of weather decks are to be spaced in accordance with the 
following Table :— 


; Size of Flanges. Spacing of Rivets. 
a. each un Porme. etiam 
Lil . Aare Us \ 
ot ie he N Inches. Diameters. 
\ 35 x 3h 4} 
eg toy Ot ese + Boy d 2 rows 6, in each row 
‘ - ‘ KIA 6 x 6 2 _ 5 ” ” 
; ,; pv 7 x 4 2 ” 5 ” ” 
- * 8 x 8 2, 44 ” iy 
Vive 


ff 9 


,: 
¢. 
} (b) Lower Bdge of Sheerstrake. Table 39. 

The riveting of the lower edge of the sheerstrake may be the same as required fo for the 


{ 
} side plating, _ 

[ (c) Breadths of Flanges of Bars. Clause 9. 
i This Clause provides that the breadths of flanges of connecting angles are to be a certain 
: Tn addition, Section 15, 1(/) permits the breadth of the deck 
{ 


multiple of the rivet diameter. 
These requirements show that the 


flange of the beam to be proportional to the rivet diameter. 
breadths of connecting flanges of sectional material can also be accepted as multiples of the rivet 
diameter, in accordance with Section 30, Clause 9. 


| SECTION 33. STEERING GEARS. 


i y Scantlings of Quadrants. Clause 2 (a). 
Where a loose quadrant is fitted, the depth of the boss may be reduced 10 per cent. 


f 
SECTION 35. VESSELS CARRYING AND BURNING OIL FUEL. 
f ‘(a) Riveting of Margin Bar. Clause 6. 
} Where a tank top is carried level to the ship’s side, the margin angles are to be double 
4 riveted. 
(b) Spacing of Rivets in Double Bottom. Clause 6. 


The spacing of the rivets in the butts and seams of inner bottom plating need not be 


closer than 4 diameters. The spacing of the ri, ets connecting frames to shell plating and 


floors, and those connecting reversed frames to inner bottom and floors, may be 7 diameters, if 
the rule frame spacing is not exceeded. 


SECTION 37. MASTS, SPARS AND RIGGING. 


Masts Carrying Derricks. Clause 6 (5). 
This Clause states that the scantlings of masts of steamers are considered to be suitable for 


| 
{ 
( 
i 
} the support of an average equipment of derricks of normal outreach. 
; Where proposals are submitted for approval which embody a departure from average 
‘ conditions, either in respect of the amount of the load to be lifted or of the outreach of the 
( derricks, the figures representing the abnormal loads or dimensions are to be deleted from the 
; plan, and a notification made that the responsibility for the design of a mast or derrick suitable 
to the conditions proposed must rest between the Owners and Builders. 
For the purpose of this note it may be taken that an average equipment of derricks is 
i capable of lifting a load of 5 tons. 
' 
{ 
/ 


SECTION 41. GENERAL. 
Butt Straps to Continuous Longitudinal Angles. Clause 4. 
The angles connecting the centre girder to the keel plate and to the inner bottom plating 


need not be strapped at the butts. 


LENGTHS OF ERECTIONS. GENERAL. 


Tables 2, 3, 4, 20, 21, 22 and 53. 
The lengths of super-structures to be used in determining the scantlings of the frames and 


the thickness of the strength deck in full Scantling vessels are the overall lengths at the side, 
whether a super-structure is recessed at the centre or not. 
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LLOYD'S REGISTER OF SHIPPING. 


NOTICE. 


=~ r — as 


~ With reference to Notice No. 1420, intimating that it was not considered desirable to make the application of the 
Revised Rules compulsory until the Regulations consequent on the Report of the Load Line Committee of 1916 had 
been issued by the Board of Trade, NOTICE IS HEREBY GIVEN that the General Committee, at a Special Meeting 
held this day, have decided to further postpone the compulsory application of the Rules until a later date. 
_ The Revised Rules may be adopted in the cases of any vessels which may be contracted for in the meantime. 


By order of the Committee, : 


71, Fexcnurcn Srreet, Loxnon,. 5.0.3. ANDREW SCOTT, 
19th June, 1924, 9 Secretary. 


“STEEL TRAWLERS. 4) feet : 


THE SOCIETY'S REVISED RULES. AND REGULATIONS FOR THE CONSTRUCTION AND CLASSIFICATION 
OF STEEL Lal ike Se ARE PUBLISHED IN A SEPARATE VOLUME AND MAY BE OBTAINED ; 
ON APPLICATION. PRICE :—%s. 6d. # ete 


he os 


RULES FOR REFRIGERATING MACHINERY AND APPLIANCES OF REFRIGERATED RAILWAY CARS. et am 


The Committee have approved and adopted Rules for the Survey of Retired Machinery and pias of - 
Refrigerated Railway Cars which may be had on application. 


CHANGES IN PRESENT EDITION OF THE RULES, | 
Additions and amendments which have been adopted by the Committee since the issue of the previous (1929-80) edition 
of the Rules, will be found in 1 the following Sections :— & 


RULES AND REGULATIONS. Lo 2 Bog ase 43S 
Page 1, Section 7. Page 2, Section 9, par.-3. Page 3, Section 17, par. 6. Page 6, Section 29. 


GENERAL REGULATIONS. 


Page 14, Special Survey No. 1, par. 14. 

Page 16, Special Survey No. 2, par. 17. 

Page 18, Special Survey No. 3, par. 17. 
Page 20, par. 4. 


Page 21, * Internal Combustion Engines and their Auxiliaries” has been amended to “ Petrol, Paraffin, and 
Heavy Oil Engines and their Auxiliaries,” and a new par. (7) added, 


- Page 22, Examination of Electric Vittings. 
Page 23, clause 5. 
Page 23, clause 2. Machinery. 


Page 124, Section 5, clause 4. 
Page 125, Section 5, clause 5. 


STEEL VESSELS. 


| Page 26, Section 4, clause 5 (a), 5 (B) and 7 () | Page 56, Section 25, clause 6. 
rare 69, Section 40, clause 9, sub-pars. 2, 8 and 4. 


MACHINERY. 


Page 89, Séetion 4, clause 7. | Page 118, “ Rules for Diesel Engines and their Auxiliaries” 


‘iggie 107, “ Rules for Internal Combustion Engines ” now’ now read “Rules for Heavy Oil Engines and their Aux-— 
read “Rules for Petrol and Paraffin Engines.” iliaries ” and have been amended. 


RULES FOR ELECTRIC FITTINGS. 


Page 119, Section 2. ; Page 126, Section 7, clause 1. 
Page 120, Section 3, clause 2. . | Page 127, Section 7, clause 4. 
Page 122, C. Three Phase System, par. (a). Page 128, Section 7, clause 9, par. (¢). 
Page 122, clause 5. cs Page 128, Section 7, clause 9, par. (//). 
Page 123, clause 5, par. (9). ; m Page 128, Section 8, clause 4. 
Page 123, clause 5, new par. (/)- : | Page 128, Section 9, clause 1, par. (@). 
Page 123, clause 6, par. (0). fel ’ Page 129, Section 9, clause 1 (6). A new par. (c) has been 
+ Page 123, clause 7, par. (a). ; added, and par. (d) relettered (¢) and amended. 
Page 123, Section 4, clause 2. Page 129, Section 9, clause 3. 
Page 124, Section 4, clause 4. Page 129, Section 9, clause 5, par. 0). 


: : Page 129, Section 10, clause 5, par. (@). 
Page 124, Sect lause 5 F 
eet: shies Sapir a Page 130, Section 11, clause 1, pars. (@) and (0). 


Page 124, Reckion es rene . es ee Page 130, Section 11, clause 3, par. (a). 
Page 124, peouie 5, Clanse:2. ee : Page 130, Section’ 12. The heading “ Miscellaneous ” has 
Page 124, Section 5, clause 3. a been deleted and “ Internal Combustion” inserted and 


the Section re-written. 

Page 130, Section 12. Clause 2 of this original Section has 
> : z ‘ been re-numbered to form Section 13. 
Page 125, Section 6, clanse 1. 0 Page 130, Section 13 has been re-numbered 14 and amended. 


a Page 125, Section Bycladm2- | Page 131, Section 14 has-been re- -numbered 15. Two new 


Page 125, Section 6, clause 3, par. (0. ae Sections 16 and 17 have been added. 
Page 126, Section 6, clause 8, par. (4). Page 131, Section 15 has been re-numbered 18. 


Page 126, Section 6, par. (f). Page 132, Tables I. to V. (inclusive) and VI. and VII. have 
Page 126, Section 6. A new par. (h) has been added, : been “amended, and five new tables have been added. 


| BULBS FOR REFRIGERATING MACHINERY AND THEIR APPLIANCES. 
Fees 187, Section 1, clause 1. : ' 


RULES FOR QUALITY AND TESTING OF MATERIALS. 
ay age 155, Section 14. This Section has been re-written. | Page 156, Section 15 has been deleted and embodied in Section 14 


TABLES OF SCANTLINGS AND EQUIPMENT. 
Tables 53 and 54 have been amended, 
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171 Bearers, engine and boiler oo 27 
409 Bilge Cocks and Valves, position of 10 
171 » distribution boxes . 10 
. j 34 
71 » pumps eee eee eee asc 
171 s » power of we 84 
70 » suction and tank filling and suction 
11 pipes... -. 10 
23 », suction direct—see Direct bilge suction. 
4 sa » pipes, diameter of 34 
12 “- a » minimum size 34 
Bilge Suctions in machinery spaces 4 
58 Blow-off Cocks and locking arrangement 10 
2 » position and method of 
40 securing 19 
56 + Pipes 13 
47 Boats 40 
42 »  davits 40 
40 Boilers 14 
49 » access arrangements 16 
46 » annealing of plates ave ove 
» blow-off valves 19 
41 » butt straps . 14 
40 » cylindrical shells... ae Ranges 
57 » cross tubes of vertical boilers 16 
57 »» dampers and baffles ‘nD 
57 » dished plates without stays BYy ll 
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Section. Clause. Page. , - Section. Clause. Page. 
Boilers, Water Tube—con/inued. . 


Boilers, door studs and bolts... . ... 16 3 97 : 
Seine Gt aya hiten. .. ine 5 96 MounrTINGs AND ene ee 
oes See er Gauges (mater). { 322105 
» flat plates os te ve 25 eT 101 Manholes ... “2 i. Oe 7 107 
ES » furnaces . oot a 24 _— 100 Safety valves ore -. 84 1 106 
’ +» gauges (watee) and test ay ay £18 1-6 97 Stop valves... tes we 84 4 107 
#P girdersi ... Esa ae 28 — 108 Waste steam pipe ... seed 2 106 
» holes for mountings in oplindhtical TUBEs ... os ve see BO 1-3 107 
Se | ae a a eee |, 6 100 tests of... we + 36 1-6 107 
» hydraulic testing of —... ie iy = 97 thickness of we 83 4 105 
fe insilation of 1 «44.0, a, as. 20. 1 BS{a) 52 tubeends ... .. ws 83 1 105 
» jointed longitudinal stays ious 10 96 » holes ... ot v- 88 2 105 
,, manhole, mudhole and sighthole : : a plates ... a as 0 88 5 106 
doors ... ay: eae ae! 16 1-2 96 ee ea thinning of... 38 8 x05 
; water, inclination of wee 82 4 105 
a mountings a ze dls ra 98 » Welding of plates... ae ere asl" 2 96 
» nuts for screw stays ae longi- : Bowsprits—TAsie 49, 
tudinal stays ... By: ea! 8 96 . a Me Aen oe 5 68 
» plain and stay tubes... s+ 80 er 104 Brackets at tank side ae Pee ewe WW 8 35 
» pressure gauges ... on ve 18 8 97 = "7 attachment toframe 10 8(c) 85 
c » saturated steam mountings and », attaching beams to deck girders 16 4(c) 43 
- fittings YY; ¥, TtSO9 4 99 a » deck girders to bulkheads 16 4(d) 43 
} » safety valves... — a een —_— 98 Bracket Floors—T sux 7. 
hts ‘A accumulation test ... 21 6 98 ” in double bottoms —«.. 10 4(d)(e) 384 
,»,  Salinometer cock or valve 6 Sa i ih 97 Brake Gear see ot oe 33 5 b4 
» screw stays soniye agit! 7 96 Branding of plates and ia fhe | 6 163 
scum valves a! a9 “Keld 2 97 of: ingot steel forgings se 11 170 
EE ene a a | eens fc » Steel castings... a ohee 5 IBS 
-, steel stays BY a a gall 6 96 Breadth, measurement of eae 1(0) 26 
stop valves a m .. 20 lord 98 » of openings in decks os Rarer es 1(d) 37 
: » Of strakes of shell plating 12 1(e) 36 
» superheated steam mountings aiid : : z 
s ? fittings... - 29 4 99 Bridges —ses Superstructures, detached 22 — 54 
- », superheated = haa valve <a aia British Standard Sections es —3 wi 
= cock ... 22 3 98 Buffers to steering gear... ws wes BB 7 64 
o “ — 7 10 
. ” oa me serew aud long witdina aoe - Build, date of .. 0 eae “ = ee re 
: » tube plates of pertioat boilers ... 27 ts 108 Bulkheads at front of bridge and poop... 22 5 55 
i é under compression ... 26 — 103 ” »  Taised quarterdeck 23 2 56 
» Water Tube. Bulkheads, Non-Watertight—T aie 35. 
GENERAL .... ‘a ee 1 105 ” ” 21 o 53 
Deposit peceptacles tense 5 105 ” Bunker . re g 9 sone ae 2 54 
Headers and analegons fit- s middle line i ye e 21 1(a) 53 
P yhere it 
OR boat : ai 14 frame apicing oer 21 1(6) 58 
Headers au sia wae eesina » Watertight —Tanuma 87:40 $1, 
Longitudinal joints “ae 3 105 . ; te aia it ! 1(b) 7 
Steam drum, protection of... 32 6 105 e boundary angles... eon | 6 45 
MounTInes AND Firrines... 34 1-6 106 a caulking of .. Pe 17 8 46 
Accumulation tests ie Ok 3 106 © clearance oe See bulkheads 
Feed water fittings... we 34 6 107 and boilers ay ee 3 60 


Section. 
Bulkheads, Watertight—continued. 
~ collision 17 
es fittings 34 
i floors in way of 8 
np height of 17 
+ in sailing vessels . 36 
be in tugs 38 
4 in machinery space 17 
5 longitudinal 17 
io middle line in oil fuel 
bunkers ... 20 
i number of ... 17 
A omission of ... 17 
Ps plating of 17 
“ riveting of ... 17 
Zs » boundary angles 17 
rf stiffeners tae ap lly 
“h , atendsofdeckgirders 17 
ns » brackets Bea ly 
a », in way of watertight 
doors 17 
¥ », on-collision bulkhead 17 
“" testing of 17 
: » peaks 17 
5 » Watertight doors 17 
a watertight doors, closing of... 17 
Pe os » hinged 17 
Pr - flats 17 
Bulwarks... Ee 12 
a increase at break of raised’ 
quarter deck | 23 
ie openings in 12 
- stanchions in steamers 12 
+ “ sailing vessels ... 36 
Bunker Bulkheads—sce Non-watertight 
: bulkheads 21 
»  Hatchways 25 
Bunkers, Oil Fuel—s¢e Oil Fuel Bunkers 20 
Butts of plating in masts of steamers 37 
2 Pa Ps sailing vessels 37 
Fa s§ oil fuel bunkers 20 
fe , of “long” bridges ieee Oe 
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2(/) 
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INDEX. 


Section. 


Butts of plating, “short” superstructures 22 


» Shell plating ... ve es lies 
» tank top plating in way of oil fuel 20 
Buttstraps on os see 80 
> to continuous longitudinal 
angles 42 
Cc. 
Cables—see Chain Cables aie 
Carburettors of petrol and paraffin 
engines : ' ee 
Cargo Battens in cargo spaces ... 31 
i omission of 31 
Casings, engine and boiler, height of 28 
5 stiffeners 28 
“ thickness 28 
re trunk 28 
» tugs 38 
Castings of complex design 9 
», steel, annealing of 9 
5 ,, process of manufacture ... 9 
J ,, testing and inspection of... 9 
Caulking ... Poe 39 
5 steel decks od 13 
+ watertight bulkheads ... 17 
55 wood decks 13 
‘ », sheathing 13 
Ceiling, double bottom vessels ... 31 
5, doubled in way of cargo grabs... 31 
» laying of... 31 
5 omission of : 31 
», on oil fuel compartments under 
holds 20 
,, single bottom vessels 31 
5, thickness of 31 
Cementing aie 39 
3 double bottom vessels... 32 
ve omission of 32 
5, single bottom vessels ... 32 
Cement Washing in lieu of painting 32 
Centre Girder in double bottoms 10 
- oil fuel compartments... 20 
Certificates, anchors 11 
# chains, cables 138 
* class... cin — 
4% hawsers and towlines 14 
< provisional ... _ 
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173 
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Section. 


Certificates, refrigerating machinery (new) 
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requirements for... 1 
a steering chains TF 2.33 
” survey partly held only 5 
Chain Cables—Tasius 53 to 55. 
of » provingestablishments,list of — 
en 5 renewal of —TABLE 56. 
9: »” » 40 
sy + tests for ... 13 
Chain Lockers abaft the collision vo 
head 17 
SGU EUALCOR, -ia0. Pay 
», riveting, use of 30 
Chains, unstudded close-link ee als 
Cheek Plates to topmasts of sailing vessels 37 
Class, 100A me ite hati iz 
» 100A “with freeboard” ... i 
» 100A “Carrying petroleaminbulk” — 
» 100A “for special service” ~ 
» A “for special service” — 
» certificates of it 
»  expunging of, with black line -— 
ees 5, With red line = 
» reconsideration of ... = 
» reduction of 21 
» Withdrawal of — 
Ss » for non-payment of fees 30 
Classification, assignment of ... { 18 
we certificates of ... 31 
a of vessels not originally 
built under Society’s 
survey — 
Cleats, hatchway ... 2°25 
Coamings, hatchway oe Bre) 
= = attachment to deck 25 
Pe = caulking 25 
= e stiffening :.. 25 
a » ~ thickness ... 25 
sf ventilator, attachment to deck 26 
3 " height and kaa 26 
= 3 thickness .. - 26 
Cocks to oil fuel suction pipes 20 


Cofferdams next to oil fuel compartments 2 


Collision Bulkheads 


8 technical sub- 


17 


-Committee, constitution and eedsasieds of 7-14 


17 
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Section, 
Commutators of as and a 
engines - 
Companions bat 25 
Compartments for carrying oil or <a 
ballast rer Al, 
Compensation for discontinuity ‘of struc- 
ture . xe -- 42 
Complete Sanirecntnrs assole: defi- 
nition of ey. 0 ee 
Compositions, deck a0) 18 
Copper Pipes, dimensions of feed and 
steam pipes . 13 
‘i increased thickness where bent 13 
a radius of bends 13 
Fs steam, feed, blow-off and scum 
pipes ses £6, « 13 
Countersinking ... 30 
Covers, hatchway... . 25 
5. ry dispensed ae 25 
- ee rests 25 
Py ventilator Sree 
Orank Shafts, heavy oil engines (double 
acting), diameters for... 4 
+ heavy oil engines (single 
acting), diameters for... 3 
» gauges for testing truth of 11 
er petrol and paraffin eng 
diameters for 3 
A steam engines, diameters for 12 
Cruiser Sterns «» 24 
os beams 24 
= floor plates 24 
A framing .. ane . 24 
33 length of vessel ... 38 
Py pillars 24 
i plating 24 
D. 
Date of Build 7 
» operation of new rules . 16 
Davits, boat 40 
Deckhouses, construction of 22 
Decks—TaBuxEs 20 to 26. 
ee ee a 13 
“3 abreast machinery openings 13 
* additions to thickness where 
superstructures fitted... 13 
“s caulking of steel... 13 


compositions 


Clause, 


18 


1(d) 


oO © bo 


Page. 


lil 


Section. 


Decks, doublings at corners of openings... 


” 


intercostal girders under 
minimum thickness of lower 
- $s weather ... 
permissible breadth of openings... 
plating at raised quarter deck ... 
sailing vessels 
stiffening below ventilators 
stringer angle 

5 inner angle 

» plates oa ut 
in way of partial 

superstructures... 


” ” 


testing of 
thickness between openings 
5 in way of deep tanks ... 


re # oil fuel bunkers 
> if superstructures 
" 4 watertight flats 
» minimum Hy: ey 
+) », on superstructures 


5 under donkey boilers ... 
» Where beams are on 
alternate frames 
» Where increased spacing 
is adopted ... 
tieplates ... a so ee 
where widely spaced 
pillars fitted 
tugs eae 
wood, caulking of 
,, fastenings ... eae 
,, thickness ... ; Ts 
* »  insailing ships... 


» Sheathing ... Sn Ate 


Deep Tanks—TABLE 34. 


” 


” 


” 


air pipes ... 
boundary angles .. 
bulkhead plating .. 
» stiffeners 
carrying oil or water ballast 
alternatively 
deck beams oe 
5» plating id nae 
forming part of watertigh 
subdivision 
framing 
riveting 


15 
13 
13 
13 
13 
28 
36 
26 
13 
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5(d) 
5(a) 
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2(d) 
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2(b) 
9 
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1(y) 


INDEX. 
Section. 

Deep Tanks, shaft tunnel plating 19 
of} Pe stiffeners 19 
x testing 19 
5 ventilators... 19 
# washplates... ; 19 
Defacing of Rejected Material ... Re 
Depth, framing ... oe a et) OD 
» moulded 3 
» to be used for proportions 3 
Deviations from Society’s Rules — 
Diaphragms, at raised quarter deck 23 
Dimensions, principal, of vessel... 3 
Direct Bilge 4 
Suction, separate power pump 34 

5 water ballast pump in vessels 

fitted with petrol and 
paraffin engines... 2 

“ water ballast pump in vessels 

fitted with heavy oil 
engines ... 7 
3 water circulating pump 4 
Discharge Valves, method of securing... 6 

“ i method of securing 

in vessels navigating 
in ice 41 
Donkey Boilers of sailing vessels —_ 

Double Bottoms—Tasuus 6 to 8 

¥ jh a ae nines 10 
5 air pipe eae is need 
re centre girder and connecting bars 10 

4 double reversed frames in 
machinery space... 10 
rm drainage ae oT. 34 
— floors... ine oe ering) 
4 5, attachment to centre girder 10 
7 » bracket 10 
- » spacing of solid ... 10 
* » watertight AX 10 

a increased thicknesses in machi- 
nery space 10 
35 inner bottom plating 10 
ms manholes and covers 10 
me margin plate C 10 

Fs scantlings with increased frame 
spacing 14 
a side girders, in engine space 10 
,, side girders,additional at foreend 11 
F, side girders, number dd 

< stiffening under heels of 
pillars oa 16 


x1 
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5(0) 48 
11 48 
9 48 
6 48 
i 163 
1(@) 26 
1(¢) 26 
1(e) 26 
1(/) 9 
3(c) 56 
1 26 
5(c) 92 
3(e) 65 

1) iti dae 
_ 128 
6 92 
1 92 
8 72 
i 20 
— 33 
10 66 
2 33 
5 34 
2,3 64 
4 34 
4(e)(f) 84 
4(d)(e) 84. 
4(a-c) 34 
4(j) 84 
9 35 
6 34 
11 35 
7 34 
2 39 
8(b)(c) 34, 35 
3 36 
3(a) 34 
3(d) 42 
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Section. 


Double Bottoms, tank side brackets and 
angles ae res 
” testing ... ae sie sis 
4 vessels carrying oil used as fuel 
» Vessels loading aground 
Doubling Plates under 
pipes ... : nee cer a 
Doublings, at corners of deck openings... 
Drainage, engine and boiler space 
ms fore and after peaks ... 
a holds and tanks 


sounding 


$s insulated chambers 
$s oil fuel compartments... 
a tunnel... 

E. 


Electric Arc Welding—sce Welding... 
Electric Fittings—Tas.xs 1 to 13 


CaBuus, Installation and Fixing of... 
», joints during erection... 
» multicore 
» protection where passing 
through beams and non- 
_ watertight partitions 
» selection of runs be 
», sockets and other connections... 
»» support and protection 
» Watertight glands and deck tubes 
» Insulation of... 
» armouring 
» lead covering ae 
» paper insulation 
» tests of dielectrics 


» types of ae ae a 
» Vulcanized rubber insulation... 


ComMUNICATION CABLES — 
ConpuctoRS bi ree 
~ intermittently loaded 
en material of A 
- maximum size of single wire 
Me minimum sizeof ,, ,, 
Me proportioning of, to current 
carried ... 
E standard sizes 
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147 
138 
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136 
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137 
144 
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Section, 
Electric Fittings-—continued. , 


ConsTANT CURRENT 
SERIES SysTEM, special requirements 15 


Fy, bare conductors ... 15 
> earthing... copy alle 
4 generators and motors 15 
A switches ... Repeats: 
ConTROL GHAR 
AND RESISTANCES ... ree spell 
5 general construction ... 11 
+ position in ship sean nL 
Farti TESTING aa _ ae 
EARTHING CONNECTIONS 7 
i 33 of neutral 7 
Firrings 9 
» arc lamps 9 
» ceiling roses ... 9 
» general requirements 9 
»  lampholders ... 9 
» plugs and sockets 9 
» searchlight lamps 9 
FusIBLE Cut-ouTs 8 
GENERATORS f Re a ne 
Na automatic regulation of pressure 2 
a brush gear... A 2 
* earthing of plant ... 2 
5s field regulators 2 
a lubrication... 2 
ns position in ship 2 
A rating of 2 
A terminals ... = 2 
INSTRUMENTS (see Switchboards) 8 
LIGHTNING CONDUCTORS 13 
Luowirina PRESSURES ... 1 
Maryn DistriButTion “ ret 
“ih . alternative lighting 7 
a me control of circuits... 7 
m a earthing of neutral 7 
is ‘ emergency supply... 7 
fe interference with 
magnetic compasses 7 
Mary Distribution, subdivision of cir- 
cuits 7 
* aa two-wire circuits 
supplied at pres- 
sures exceeding 
250 volts eee 
Morors eas. rs 533) 16 
4 brushes ney oo ule 
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134 
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134 
144 
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Electric Fittings—continued. 

Morors, general construction <a 
» lubrication 

» position in ship 

a terminals ate oe 
Navigation Lamps 

PERIODICAL SURVEYS... $c 
RESISTANCES (see Control gear and 
resistances). 

SECONDARY 


Barrerigs for lighting and power... 
¥ arrangement 
a construction ss. nea 
ee control ... a 
a position, protection gil 


ventilation of battery 
compartment... 

SECTION AND DISTRIBUTION BOARDS... 
SpectaAL REQUIREMENTS for vessels 
carrying oil. having a flash 
point less than 150° F. ... 


STANDARD SySTEMS 
SWITCHBOARDS... fr 
- fusible cut- aie 
ss general construction .. 
5, instruments ra ee 
=a » three-phase systems 
Ps »  three-wire systems 
. »,  two-wire systems... 
~~ » earth testing 
\ joint boxes 
cf main switch gear 
_ three-phase  four-wire 
systems eee 
A three-phase three-wire 
systems... tee 
re three-wire systems 
7 two-wire systems... 
position of 
is switches and circuit 
breakers... 
TRIALS ... 


a insulation resistance ... 
os running order.. 


Electric Ignition in sitar and can 
engines 


Electrodes, inspection during manufacture 
3 manufacture of 
~ specimens of .. 
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Section. 
-Elongation of boiler stay bar test pieces... 6 
+ » Steel angle and tee 
bars “ir sinyil}O 
” » Steel test pieces ... 6 
~ forging test pieces tet LO 
3 ship steel angle test pieces... 5 
” » plate test pieces... 5 
” »  TYivet bar test 
pieces ... ae Se: 
steel casting test piece 9 
* test pieces of special iron 
screw stays for combus- 
tion chambers... Soom 
Engine and Boiler Bearers re ep wail 
si Casings (see Casings).. 28 
S Skylights and Gratings 28 
Pa Space, construction in 
way of se owe 20 
Engines, heavy oil (see Heavy oil 
gl nia) oa ie — 
5 petrol and paraffin (see Petrol 
and paraffin engines) oe 
5 steam reciprocating (see Steam 
reciprocating engines) ... — 
45 steam turbine (see Steam turbine 
engines) ... oa ite! 
Equipment—TAs ves 53 to 55. 
53 for steam and sailing vessels 40 
a » sailing vessels ... ace ls 
iy. sy NUH) | teas zen coo De 
3 number... ace ede Ni) 
” » for tugs ~... «. 388 
“ testing of ... Fe ase 20 
Equipment Notation ... ay 40 
‘A 5 Withdrawal of eee 
Equivalent Arrangements =o" | 12 
Equivalent Sections—TAs.e 37. 
Escape Scuttles ... re ty: 3d AED 
Expansion Joints in pipes ite sae” 84 
F. 
Feed Pipes, copper ay He aest 18 
is », solid drawn steel... vis 


Feed Pumps i an ay Seth 


Fees, engines and boilers built under 
special survey ... eos ert) 
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q : Section. Clause, Page. r: Section, Clause, Page. 
Fees, examination of _ reftigerating Framing, extent in ‘tween decks send 3 29 
q machinery and appliances ve 6 ra 161 a flange breadth to shell plating 6 4(c) 29 
7 - » first entry of Class in Register Book 28 — 5 ha increased spacing of (see 
J ” ” “LMC” in pains ? Increased frame spacing). 
Book ig 28 cate 5 . increased thickness in boiler 
” freeboard ... eee soe» 82 a 8 room.. _ es ee 7(e) 30 
» inspection of electrical fittings “Tages: — 146 5 punching # rivet fate ARANG 7(f) 
” sca pia ek of hull and ce ‘ »  Yaised quarter-deck ... ... 23 1(0) 5D 
th ee x reversed frames Se 5 30 
? » non-payment of ... rae ra -- 8 ee 
sailing vessels ... Hoe sen e OO 2 69 
p vessels built under special survey... 29 1 5 : 
Fire Extinguishing Apparatus ye. 00 E7 53 ? SOE esd tae getiaat OO 
| ¥3 4 increase for length of 
. a os Petrol and ; 
paraffin engines 4 8 114 superstructures 6 1(d) 29 
Flanges of Bars, breadthof ...  ... 30 9 62 » 2) yn iikeen Cooks : . bs 
| Flanging of floor plates... ... .. 8 23(d) 82 » _- Searphing ; 5 40. #8 
: 10 10 35 ” spacing of : «- 6 29 
” ” and intercostals il 6 36 Freeboard, as condition of class ... — 1(c) 9 
Flats, watertight. ey eee 9 46 » Withdrawal of class for in- 
Floors, est eee reversed frameson ... 8 3 82 frmgement a ay ape igy gi 15(@),....12 
Floors in after peaks... nN seein “ts 7(d) 30 = assignment and marking of .... — — 415 
3 cruiser sterns ... Beer 2(b) 56 Frocing. Porte 7 ae = a say 
7 ae itiateimetlc x2.) - 10 4 34 Fuel Oil, rules for carrying and renin of 20 _ 48 
» . engine space of neh ae 27 1) 59 Full Scantling Vessels, definition of ... 2 1G) 25 
4 fore and after peaks ... by ee 1c) 30 Funnel Dampers ey. ¥. ee e.e20 E3(¢) 52 
a single bottoms ... a Aes 1,2 39 Furnaces of Boilers... non wee 24 — 100 
Peta e ei, sie as, (88 2 69 
» watertight... oo Se) 4(7) 34 
Fore and Afters, hatchway, steel, CO 2d (dy REBT G. 
a 8 LES ain ae) . Gauge Glasses to oil storage, ree or 
agen Na PES regent service tanks .. as +. 20 E2(d) 52 
Forgings, ingot steel, annealing of  ... 10  2&10 170 Gauges, aeioftalialte and dhitingn engines 11 1() 93 
¥ Ee specially General service pumps... Renny | — 91 
soft in lieu of wrought iron ... 10 6(0) 170 - Girders in Double Baltes Dasa 6... 10 2,3 33 
a process of manufacture ten, LO 1 169 » additional forward ane pooencl 3 36 
* testing and inspection of ... 10 — 169%: , - +r in machinery space ... 27 1(d) 59 
Frames and Reverse Frames on floors in » centre in double bottoms egies £1) 2 33 
single bottom vessels ... ee 3 32 ',, side in double bottoms ... oar LO 3 33 
», double on bottom forward nb 1 36 » under Beams—''asies 16 and 17. 
Framing—Tasvus 2 to 4. » bracket connections ... ... 16 4(c)(d) 48 
” i oo ., as v6 ss 29 » . indeep tanks ... Sy: swe 19 3(@ 47 
7 additions in machinery space .. 27 2 60 16 4 : 
er (snk os... s. 6 °F) 80 i munteral fee 3 16 Sa 43 
* attachment at lowest deck ... 6 7(0) 20 | » riveting of aie 7 Se gale 6 44 
FS o totank side brackets 10 8(c) 35 » Where chilled meat barfisd Fey i 4(e) 43 
bottom forward ths length ... 11 1 36 Gooseneck Ventilators ... ie ree 1:) 5 59 
brackets at cut frames 6 6 30 Gratings, boiler room... “fs sto kae 3 60 
" breadth of shell flange 6 4(c) 29 Gudgeons on sternframes te Sie 7(d) 28 
- cruiser sterns ... 24 2(a) 56 Gussets at margin plate ... ee sae on 7(0) 35 
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Hawsepipes 
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Section. 


Hatchwebs and Fore and Afters— 


TABLES 364 and 36z. 
battens 4 as aa 
beams and fore and afters ... 
bunker and trimming 
carriers for beams and fore 

and afters ... 
cleats 
coamings, construction 
a height of ... 
Ss reinforced 
éS thickness of 
covers ae 
» dispensed with = 
escape of 
flush scuttles... 
overhanging beams at 


reinforced end beams 


rests for covers ae 

stiffening of weather deck 
coamings ... 

tarpaulins 

trunked 


shell plating in way of 


Hawsers, tests for 
Heavy Oil Engines 


air compressors and coolers ... 
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Union Oil Company, Los Angeles, 

Rosert Hate, Esq., Vice-President, Sun Shipbuilding and Dry 
Dock Co., Chester, Pa. 

G. C. Housr, Esq., President, Providence Washington Insurance 
Co., Providence, R.I. 

L. H. Kornporrr, Esq., President, Federal Shipbuilding and 

« Dry Dock Co., Kearny, N.J. 


GatLoway C. Morris, Esq., Third Vice-President, Insurance : 


Company of North America, Philadelphia. 


OUTPORTS. 
W. 8. NeweEn, Esq., President, Bath Iron Works, Bath, Maine. 


HuceEns E. O'DonneELL, Esq., President, Hastern Steamship Lines, 
Inc., Boston, and Vice-President, Messrs. C. H. Sprague & 
Sons, Inc., Boston. 

{+ Cuartes R. Paan, Esq., Vice-President, Fireman’s Fund 
Insurance Co., San Francisco. 

J. Howarp PEw, Esq., President, Sun Company, Philadelphia. 

©. S. Trmpernake, Esq., Secretary, Hartford Fire Insurance 
Co., Hartford. . 

G. -A. Tomurnson, Esq., President, Tomlinson Steamship Lines, 
Cleveland; President, Detroit Shipbuilding Co., Detroit ; 
President, Superior Shipbuilding Co., Superior ; and President, 
Buffalo Dry Dock Co., Buffalo. 

J. J. Tynan, Esq., Vice-President, Bethlehem Steel Company, and 
Vice-President, Bethlehem Shipbuilding Corporation, Ld., 
San Francisco. 

S. W. Wakeman, Esq., Vice-President, Bethlehem Shipbuilding 
Corporation, Ld., Quincy, Mass. 


+ Chevalier de la Légion d’Honneur, 


CHIEF SURVEYOR FOR THE UNITED STATES 
AND CANADA. 


JAMES FrENoH, Esq. 


Office: 17, Battery Place, New York. 
lst July, 1930. 


Bureau, 4, Rue Auber, Paris, 


LLOYD'S REGISTER OF SHIPPING. 


COMITE FRANCAIS, 1930-1931. 


M. Greorces Pumippar, O2K* Président. 
MM. F.Goparp, 0.% et L. Gaumont, Vice-Présidents. 


MM. G.Breron, O.% 


Armateur, 

Expert prés du Tribunal de la Seine, 

Vice-Président de la Compagnie Nayale et Commerciale de 
l’Océanie, 

Administraleur-Directeur de la Foncieére (‘Transports), 

Administrateur-Délegué de la Société pour le Commerce 
entre la France et les Pays d’Outre-Mer (Anciennement 
Fould & Cie.), 

Administrateur de la Société Générale de Transports Mari- 
times a Vapeur, de la Société de Construction Mécanique 
Procédés Sulzer, et de la Société des Entrepéts Frigori- 
fiques et Docks de la Gironde. 

H. DE WENDEL, O.3* 

Maitre de Forges, 

Membre de la Commission de Direction du Comité des 
Forges de France, 

Président de la Chambre de Commerce de Metz. 

H. Desprez, O.% 
Ancien Ingénieur en Chef des Ponts et Chaussées. 
Président de la Compagnie Auxiliaire de Navigation, 
Président de la Compagnie Africaine d’Armement, 
Président de la Société Anonyme de Navigation “ Les 
Armateurs F'rangais,” 
Président de Y Union Frangaise Maritime. 
Président du Comptoir Maritime (C'* 
d’Assurances Maritimes), 
(Vice-Président du Comité Central des Armateurs de France). 
A.DHOME,¥* 

Ingénieur de la Marine, 

Administrateur des Chantiers Navals Frangais. 
Pau. CypRiEN Fapre, 0.%* 

Président de la Compagnie Frangaise de Navigation a 
Vapeur (Cyprien Fabre), 

Administrateur des Chargeurs Réunis, 

Administrateur de la Compagnie de Navigation Sud- 


Frangaises 


Atlantique, 
(Vice-Président du Comité Central des Armateurs de France). 
R.FROMAGEOT, 
Directeur des Compagnies d’Assurances Maritimes 


“Centrale” et “ L’Océan.” 
Administrateur de l’ Air Liquide. 
L..GAUMONT, 
Administrateur-délégué Directeur de VUnion-Maritime 
(C* d’Assurances Maritimes). 
Husert Grravup, O.%* 
Président du Conseil d’ Administration de la Société 
Générale de Transports Maritimes 4 Vapeur, 
Administrateur Délégué de la Compagnie de Navigation 
France-Amérique, 
Administrateur de la Compagnie de Navigation Paquet, et 
des Chantiers et Ateliers de Provence, 
Président de la Compagnie des Docks et Entrepéts de 
Marseille, 
Administrateur de \a Compagnie des Chemins de Fer P.L.M. 
Président Honoraire de la Chambre de Commerce de 
Marseille, 
(Vice-President du Comité Central des Armateurs de France), 
(Vice-Président du Syndicat Marseillais de la Marine 
Marchande). 
F,Goparp, 0.3% 
Administrateur-Inspecteur Général de la Société des 
Chantier et Ateliers de St.-Nazaire (Penhoét). 


MM. A.Grosos,¥ 


Armateur, Ki. Grosos & Fils. 
PauL Hovitr,¥* 

Capitaine au long cours, 

Secrélaire technique honoraire du Comité Central des 
Armateurs de France, 

Ancien expert maritime pres le Tribunal Civil de la Seine, 

Administrateur de |’ Association Petroliére, de la Société 
Générale des Huiles de Pétrole, de la Société des Ateliers 
de Réparations Maritimes Beliard Crighton & Co., et de 
la Société d’Exploitation des Dispositifs de Mats de 
Charge Brévetés Systeme R. Puissesseau. 

L.Marncuan, 0.3% 

Administrateur Déléqué de la Société Nationale d’Affréte- 

ments. 
E.PERGELINE, O.%* 

Président du Conseil @ Administration et Administrateur- 
Délégue de la Compagnie Nantaise de Navigation a 
Vapeur, 

Président du Conseil d’ Administration des Chargeurs de 
l'Ouest, de la Compagnie Navale Industrielle, et de la 
Société des Vapeurs Nantais, 

Administrateur de la Compagnie des Chemins de Fer 
d'Orléans, de la Société Générale de Touage & de 
Remorquage, et de la Société Maritime Nationale, 

Président du Syndicat des Armateurs de l’Ouest, 

(Président honoraire du Comité Central des Armateurs de 
France). 

Georges PHrrppar, 0.4 

Président des Conseils d’Administration des Messageries 
Maritimes, 

Président de Ja Société de Navigation 4 Vapeur France- 
Indo-Chine, 

Président des Sociétés Provengales de 
Nayales et Aéronautiques, 

Président de la Société Franco-Chinoise de Constructions 
Meétalliques et Mécaniques Kiou-Sin, 

Vice- Président de la Compagnie Marseillaise de Navigation 
& Vapeur (Cie. Hraissinet), 

Vice-Président de la Société de Navigation “ Les Arma- 
teurs Francais,” 

Vice-Président des Dorngagriies Maritimes de 1|’Afrique 
Orientale (Djibouti et Diégo-Suarez). 

(Président du Comité Central des Armateurs de France). 

A.SERIS, 

Directeur général honoraire de La Fonciére, Compagnies 
d’Assurances contre les risques de transports et les 
accidents de toute nature. 

R.Srpmat, O24 

Administrateur-déléqué de “la Réunion Frangaise,” et 
Compagnie d’ Assurances Universelles réunies, 

(Président honoraire du Syndicat de Compagnies Frangaises 
d’ Assurances contre les Risques de Transports de 
toule nature et de? Union des Syndicats de Compagnies 
Francaises d’ Assurances contre les Risques de Transports 
de toute nature). 

M.Tiwuierr, 0.%* 
Administrateur Directeur- Général de la Compagnie Générale 
Transatlantique. 
Georges UsaLp-Bocquet,* 
Administrateur- Directeur da Comptoir Maritime. 
F.Z1nGEL, O.%* 
Administraleur Délégué de la Soudure Autogéene Francaise. 


Constructions 


INGENIEUR-CONSEIL : 


M. E.L.M.Pormcet,* 


Ist July, 1980. 


Ingénieur en chef du Génie Maritime (C.R.). 
O.¥% Officier de la Légion d’Honneur. 


4% Chevalier de la Légion d’Honneur. 
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SWEDISH COMMITTEE. 
1930-1931, 


Huco Hammar, Hsq., D.ENG., Chairman. 


Gunnar Carusson, Esq., Vice-Chairman. 


Cari AHLBERG, Esq., 
Gothenburg. 


Vorsiikrings Aktiebolaget Ocean, 


G. Autror, Esq., Kockums Mekaniska Verkstads Aktiebolag, 
Malm. 


Gunnar Carusson, Esq., Rederiaktiebolaget Transatlantic, 
Gothenburg. 

Rear-ApmiraL Hans Erroson, Stockholms Rederiaktiebolag 
Svea, Stockholm. 


Huco Hammar, Esq., D.Eng., 
Gothenburg. 


Aktiebolaget Gétaverken, 


ConsuL  BERNH. 
Hilsingborg. 


IneEtssoy, Aktiebolaget Transmarin, 


* H. Mertoanre, Esq., 


Caprain 8. Gusr. Janson, Angfartygsaktiebolaget Tirfing, 
Gothenburg, and Angbitsaktiebolaget Ferm, Kristinehamn. 


CoNSUL-GENERAL AXEL AXELSON JoHNsON, Rederiakticbolaget 
Nordstjernan, Stockholm. 


Ervar Lance, Esq., Sveriges Angfartygs Assuransférening, 
Gothenburg. 


Rederiaktiebolaget Svenska Iloyd, 


Gothenburg. 
E. OpEeBerG, Esq., Strémsnis Jernverks Aktiebolag, Degerfors, 


Caprain Entk W. Sunpbiab, Aktiebolaget Lindholmen-Motala, 
Motala Verkstad. 


PRINCIPAL SURVEYOR FOR SWEDEN: 
V. C, Bitow, Esq. 


— 


Office: Brostrimia, Packhusplatsen 6, Gothenburg. 
Ist July, 19380, 
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HOLLAND COMMITTEE. 
1930-1931. 


P. A, Arrtens, Esq., Hollandsche Stoomboot Maatschappij, 
Amsterdam. 


Jur. J. F. van BENTHEM VAN DEN Bera, N. E. Kroller & Co., 
Rotterdam. 


Z. W. 0. Dekkers, Esq., Erhardt & Dekkers, Rotterdam. 


D. C. Expert, Jr., Esq., Rotterdamsche Droogdok Maatschappij, 
Rotterdam. 


J. Fouprare, Esq., Koninklijke Hollandsche Lloyd, Amsterdam. 


H. Gorpxoor, Esq., Nederlandsche Scheepshouw Maatschappij, 
Amsterdam. 


C. Kioos, Esq., Werkspoor, Amsterdam. 


M. ©. Konine, Esq., Stoomvaart Maatschappij “ Nederland,” 
Amsterdam. 


H. Motsrer, Esq., Kehrer & Zoon, Amsterdam. 


J. Rypperpa Wrerpsma, Esq., Chairman. 


M. C. Konine, Esq., Deputy-Chairman. 


b. £. Ruys, Esq., William Ruys & Zonen, Rotterdamsche Lloyd, 
Stoomyaart Maatschappij “ Triton,” and Stoomvaart Maats- 
chappij “ Rotterdam,” Rotterdam. 

Mr. Jan Sait A“, Koninklijke Maatschappij ‘‘de Schelde,” 
Flushing. 

S. M. D. Vanstar, Esq., Koninklijke Nederlandsche Stoomboot 
Maatschappij, and Koninklijke West-Indische Maildienst, 
Amsterdam. 

G. W. Vine, Esq., Vinke & Co., Stoomvaart Maatschappij 
“Oostzee,” and Amsterdamsche Droogdok Maatschappij, 
Amsterdam. 

J. Ryprerpa WierpsMA, Esq., Nederlandsche-Amerikaansche 
Stoomvaart Maatschappij, Rotterdam. 

J. H. Winton, Esq., Wilton’s Engineering & Slipway Co., 
Rotterdam. 


PRINCIPAL SURVEYOR FOR HOLLAND: 
R. LeEvweEnbuRG, Esq. 


Office : Willemskade, 118, Rotterdam. 
1st July, 1980. 
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JAPAN COMMITTEHR. 
1930-1931. 


K. Hort, Esq., Chairman. 


N. Ourant, Esq., Vice-Chairman. 


Pi 


G. Apr, Esq., Yokohama Dock Co, ©. Marsvo, Esq., Harima Shipbuilding & Engineering 
. Asar, Esq., Nippon Yusen Kaisha. Co., Ld. 
T. Mera, Esq., D.Eng., Kawasaki Dockyard Co. 


fry eed 


. Hamapa, Esq., Mitsubishi Zosen Kaisha. 
S. Mrxura, Esq., Fuso Marine Insurance Co. 


8. Nacayasu, Esq., Kobe Steel Works. 


H. Owra, Esq., Osaka Shosen Kaisha, 


qj 


. Hasurmoro, Esq., Toyo Kisen Kaisha. 
. Hao, Esq., Taisho Marine and Fire Insurance Co. 


Hort, Esq., Osaka Shosen Kaisha. 
N. Ouran, Esq., Nippon Yusen Kaisha. 

T. Okazaki, Esq., Kobe Marine Insurance Co. 
T. Sepa, Esq., Naval Architect. 


Imaoka, Esq., D.Eng., Uraga Dock Co. 


Isaka, Esq., Yokohania Fire and Marine Insurance Co. 


Kagami, Esq., Tokyo Marine and Fire Insurance Co. | K. Surea, Esq., Mitsubishi Zosen Kaisha. 
Kageyama, Esq., Asano Shipbuilding Co. G. Tarao, Esq., Osaka Fire and Marine Insurance Co. 


Kameyama, Esq., Mitsubishi Insurance Co. Y 
. Kamo, Esq., D.Eng., Member of Kikai Gakkai. 
Kaneko, Esq., Suzuki & Co., Ld. 


. Tatsuuma, Esq., Tatsuuma 8.8. Co. 
Baron I. TokupAtJ!I, Mitsubishi Zosen Kaisha. 
H. Tsumura, Esq., Osaka Iron Works. 


RHEE AZE PA RS A BF 


. Katsupa, Esq., Katsuda 8.8. Co. N. Ucurpa, Esq., Uchida Trading Co. 
. Kawapa, Esq., Hakodate Dock Co. W. Uxon, Esq., Nippon Marine Insurance Co. 
Kawamura, Esq., Mitsui Bussan Kaisha, K. Watanabe, Esq., D.Eng., Ishikawajima 8.B. Co. 
Kisumoro, Esq., Kishimoto 8.8. Co. N. Yamamoro, Esq., D.Sc.,° D.Eng., Member of Tuer Kyokai. 
S. Kuroxawa, Esq., Kokusai Kisen Kaisha. K. Yamasuira, Esq., Yamashita Kisen Kabushiki Kaisha. 
“ HONORARY MEMBER. 


K. Ucuipa, Esq. 


TECHNICAL ADVISER TO THE JAPAN COMMITTEE : 
N. Yamamoro, Esq., D.Sc., D.Eng. 


PRINCIPAL SURVEYOR FOR JAPAN: 
H. Jasper Cox, Esq. 
Office: 32, Akashi Machi (Meikai Building), Kobe. 


1st July, 1930. - 
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LLOYD'S REGISTER OF SHIPPING 


AND THE 


REGISTRO ITALIANO NAVALE ED AERONAUTICO. 


NOTICE. 


In pursuance of the wishes of the Italian Government, an amalgamation was effected between the 
two Italian Classification [nstitutions, previously known as the Registro Navale Italiano, with headquarters 
at Genoa, and the Veritas Adriatico, with headquarters at Trieste, in order to establish one Italian register 
of shipping, under the name of the Registro Italiano, now known as Registro Italiano Navale ed 
Aeronautico, 

An Agreement, which came into operation on the Ist April, 1922, was arrived at between the 
Registro Italiano and Lloyd’s Register, with the object of facilitating the classification of vessels with 
both Societies in the interests of shipowners, shipbuilders and underwriters. 

Under the terms of this Agreement, Italian shipowners, while securing the national classification for 
their vessels, are, at the same time, in a position to have Lloyd’s Register class with as little 
inconvenience and expense as possible. 

With this object, the Agreement provides that each Institution will give every facility for the assignment 
of its classification to vessels classed, or intended to be classed, by the other Society, provided the standard of 
strength and security is not inferior to that required by its own Rules, each Institution reserving to itself the 
right of confirming the class by means of surveys by its own Surveyors. 

In order to obviate delays and inconvenience to shipowners and shipbuilders, the surveys of the two 
Societies will, as far as possible, be held simultaneously, and the Surveyors of both Registers are required to 
co- > Soa in entire anes and to hold gomtly the baph he L wae they have to carry out. 


REGISTRO ITALIANO NAVALE ED AERONAUTICO. 


Registered Office & President's, On Office : ROME. Management Office : GENOA. 


CONSIGLIO DI “AMMINISTRAZIONE: 
Presidente : Dorr. Bruno Ds Mort, Direttore Generale Unione 


ee ee : Italiana di Riassicurazione. 
Ammiraglio di Squadra Riserva Navale On. GIOVANNI SECHI, : . es 
(in rappresentanza del Ministero delle 


Senatore del Regno. ‘(DPR rey cok seeeeees | 
a Colonie per gli affari concernenti le stesse). 


Vice Presidenti : 
. J rt nati EL. it Ministro dell 1ca- 
Lip es Lembri nominati da S elle Comunica 
Gr. Urr. MicHELE FILeti. alah 
Gr. Urr. Ina. Giorgio Pruneri, Generale Ispettore del 


Membri di diritto : Genio Navale nella Riserva. 
ON. AMMIRAGLIO GIOVANNI Sxcur (predetlo), Presidente del On. Dorr. Comm. Ferruccio Lantini, Deputato al Parla- 
Comitato Direttivo. mento, Esperto in materia commerciale. 
Generale Ispettore RR. Capitanerie di Porto Cav. pr Gr. Gr. Urr. Ine. Micuere Finer (predetto), Esperto in 
ia GIULIO INGIANNI, Direttore Generale della Marina | materia di Navigazione Marittima. 
r Berens Genres dalle Oomunioss sere Inc. Nav. & Mecc. Cav. Ezio Mortonpo, Professore 
“Gig ort. Mantio Motrese, Capo dell’Ufficio Aviazione stabile di macchine termiche presso la R. Scuola di 


Civile e Traffico Aereo (Ministero dell’ Aeronautica). 


Ingegneria Navale di Genova. 
Gr. Urr. Dorr. Antonio Crispo, Ispettore Generale 


Inc. Nav. E Mecc. Cav. Mario GLEIsEsEs, Professore 


delle Ferrovie, Tramvie ed Automobili presso il Ministero + ray eae yan : 
ake tu nniiieaioni: stabile di Architettura Navale presso la R. Seuola di 


Comm. Ina. Nav. & Mecc. ALBERTO Quosani, Consulente 
Tecnico del Comitato Direttivo. 


Professore R. Universita Pavia, Gr. Urr. Camino Suprno, 
Consulente Economico del Comitato Direttivo. (1) Nomina in corso. 


Ingegneria di Napoli, Sezione Navale. 
Comm. Ing. Enrico Menuini, Esperto in materia di 
navigazione interna. 


REGISTRO ITALIANO NAVALE ED AERONAUTICO. 
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CONSIGLIO DI AMMINISTRAZIONE (continued). 


Membri nominati da S.E. il Ministro dell’ Aeronautica: 


Gr. Urr. Inc. G. Arruro Crocco, Tenente Generale del 
Genio Aeronautico, Professore di Teoria e Costruzione dei 
dirigibili nella Scuola di Ingegneria Aeronautica presso la 
R. Scuola di Ingegneria di Roma. 

Comm. Gruxio Costanzi, Maggior Generale del Genio Aero- 
nautico. 

Comm. Avv. Antonio AmBROSINI, Professore di Diritto 
Aeronautico nella Scuola Superiore Aeronautica presso la 
R. Scuola di Ingegneria di Roma. 


Membro nominato da S.E. il Ministro delle Colonie : 


TENENTE CoLONNELLO DI Porto Cav. Fasrizto San- 
TASILIA, Reggente l’Ufficio della Marina Mercantile 
presso la Direzione Generale Affari per l’Africa Orientale 
del Ministero delle Colonie. 


Membri in rappresentanza degli Enti sotto indicati : 


Federazioni I'asciste degli Armatori : 

Cay. pt Gr. Cr. Pror. Domenico Brunei, Presidente 
della Federazione Fascista Armatori di linea del Tirreno. 

Capitano di lungo corso Cav. Lurar Zrno, per la Federa- 
zione Fascista Armatori di navi da carico del Tirreno. 

Gr. Urr. Guipo Cosuicn, per la Federazione Fascista 
Armatori Adriatico Orientale. 

(ilivnceSeet coacse vas seuss per la Federazione Fascista Armatori 
Adriatico Occidentale. 

Comm. SALVATORE PrRRONF, Presidente della Federazione 
Fascista Armatori della Sicilia. 


Federazione Nazionale Fascista delle Imprese Tras- 
porti Aerei : 

Inc. Marcurse EMANUELE FERRERO DE GUBERNATIS, 
Amministratore Delégato, Societ’ Anon, di Navigazione 
Aerea. 

(1) Nomina in corso. 


Confederazione Nazionale Fascista della Gente del 
Mare e dell’ Aria: 
On. Avy. Iarnro Maarini, Deputato al Parlamento, 
Jommissario de] Governo alla Confederazione. 
Conte Prero Frrrerri, Segretario Generale, 
Nazionale Aeronautica Fascista. 


Fascista delle Industrie 


Assoc. 


Confederazione (Generale 
Italiane: 
Per le industrie navali e meccaniche : 
Comm. Inc. Nay. EF Mrcc. CESARE SACERDOTI. 
Gr. Urr. Ina. Nav. & Mecc. Evaento De Vivo. 


Per le industrie siderurgiche : 
Cay. prt Gr. Or. Inc. Giorgio FancK. 
Per le imprese di assicurazione marittima : 


Gr. Ure. Epncarpo Morrurao (predetto), Presidente de 
Comitato delle Compagnie di Assicurazioni Marittime di 
Trieste. 


Comm. Crhaupio Oprvatine, Direttore Assicurazioni 
Generali, Roma. 
Gav. Avy. Franco Sitvio Copa, Direttore, Unione 


Italiana di Sicurté Marittime Genova. 
Per le imprese di assicurazione aeronaulica : 
Gr. Urr. Dorr. ARNALDO FricEsst Dt RatrauMma, Vice 
Presidente della Riunione Adriatica di Sicurta, Trieste. 
Sindacato Nazionale Fuscista Ingegneri 
Ina. Nav. & Mecc. Comm. Giutio TRucCONE. 
Ina. Nav. BE Mecc. Cav. ArtURO Barpl. 
Referendario del Consiglio e Membro con voto consul- 
tivo: 
Inc. Nav. & Mecc. Comm. Domenico BArricenut, 
Direttore del Registro Italiano Navale ed Aeronautico. 


COMITATO DIRETTIVO: 


Presidente : 
ON AMMIRAGLIO GIOVANNI SECHI (pr vitetto). 


Consulente Tecnico : 
Comm. ALBERTO QuOJANI (predetio). 


Consulente Economico : 
Gr. Urr. Camino Supino (predetto). 


Il Direttore dell’ Istituto : 
Comm. Domentco BARRICELLI (prede((o). 


COMITATO TECNICO: 


Sezione Navale ; 


Comm. LwviGi Colonnello del Genio Navale 


R. Marina. 


BARBERIS, 
Comm. Domenico Barricenui, Ing. Nav. e Mecc.—Direttore del 
Registro Italiano Navale ed Aeronautico. 


Comm. Leonarpo Fra, Ing. Nay. e Mece.—Professore pressa la 
R. Scuola di Ingegneria di Napoli (Sezione Navale). 


Comm. Ernesto Gost, Ing. Nay. e Mecc.—Direttore Officine e 
Cantieri Partenopei, Napoli. 

Comm. GiusEpPE Logacono, Ing. 
Generale Societa Navigazione Florio. 

Comm. Cusare Sacerporti (predetto), Ing. Nav. ce Mecc.—Direttore 
Generale Stabilimento Tecnico Triestino. 

Comm. Caro VERGARA CAFFARELLI, Colonnello R.R. Capitanerie 
di Porto. 


Nay. e Mecc.—Direttore 


Sezione Aeronautica ; 


Comm. ‘Inc. Anastasio Awnastast, Professore di 
Termiche presso la R. Scuola di Ingegneria di Roma. 


Comm. ING. Giannt Caproni, Presidente della Societ’ «Caproni», 
Milano. 


Macchine 


, (Comm. Avy. Anronio AMBROSINI (predet 
Membri NTO) NI (predetto). 


Aggiunti: Cay. Pror. GruLIo ANDREOLI, 
del Genio Aeronautico. 


Tenente Colonnello» 


| 
DIRETTORE DELL'ISTITUTO: 
Ingegnere Navale e Meccanico Comm. DOMENICO BARRICELLL. 


Gr. Urr. Ine. G. Arturo Crocco (predetio). 

Comm. Inc. Amepxo Frore, Colonnello del Genio Aeronautico. 

Inc. Nav. & Mace. Cav. G. Cesare Macanpr, Capo del Reparto 
Aeron: vutico del Registro Italiano. 

Professore di Aerodinamica e 

Scuola di Ingegneria di 


Comm. Inc. Mopestro PANETTI, 
Meccanica applicata presso la R. 
Torino. 


LIST OF SURVEYORS. 
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SURVEYORS—-GREAT BRITAIN AND IRELAND. 


Toe SURVEYORS ar THE FOLLOWING PorTS ARE EXCLUSIVELY tue OFFICERS or tue SOCIETY, anp Arr NOT 
PERMITTED TO ENGAGE IN ANY OTHER BUSINESS OR EMPLOYMENT WHATSOEVER. 


CHIEF SHIP SURVEYOR OF LLOYD’S REGISTER _... .. JAMES MONTGOMERIE, D.Sc. 
Principal SURVEYORS ON THE CHIEF SHrp SURVEYOR’S STAFF... wow 

CHIEF ENGINEER SURVEYOR OF LLOYD’S REGISTER ... H. A. RUCK-KEENE, M.Inst.C.E. 
ASSISTANT TO THE CHIEF ENGINEER SURVEYOR ... eee ae ... J. CARNAGHAN. 
PRINCIPAL SURVEYORS ON THE CHIEF ENGINEER SuRvEyoR’s Starr ... W. D. Heck, B.8c.; J. 8. Brown, Ph.D. 
ConSULTANT REFRIGERATING ENGINEER ... ee rr + ... R. BALFour. 


B. C. Laws, D.S8c., M.Inst.0.E. 


SprciAL SURVEYORS FOR RESEARCH or. "Thawison® tse 
° , BSe. 


Sup SURVEYORS ON THE CHIEF SHIP SuRVEYOR’s STAFF. ENGINEER SURVEYORS ON THE CHIEF ENGINEER 
W. H. Watson T. Pratt SuRVEYoR’s StTaFF. 

—E. Potts 8. Townshend G. D. Ritchie C. Macpherson, B.Sc. 
W. R. M. Roshneht 8. J. Robson A. Lawrance, B.Sc. A. W. B. Edwards 
J. 8. Gardiner R..B. Shepheard, B.Sc. S. F. Dorey, M.Sc. G. H. Macdonald, B.Sc. 
W. A. Brydon - J. M. Murray, B.Sc. T. R. H. Morrison G. H. Forsyth, M.Sc. 
E. W. Blocksidge J. H. Allan J. R. Beveridge, B.Sc. C. Bell, B.Sc. 
W. Lang H. 8. Newton, B.Sc. C. W. Reed, B.Sc. 
H. Dickerson R. G. 8. Kennedy, B.sc. A. Watt = a 
8. T. Bryden, MSc. J. H. Matthews Temporarily attached. 

SURVEYOR FOR AIRCRAFT xr L. J. Hill. 


LONDON DISTRICT. 
Including SHOREHAM, NEWHAVEN, RYE, DEAL, RAMSGATE, and MARGATE. 


(TELEGRAMS, Committee, Fen, London ; CaBLEGRAMS, Committee, London ; TELEPHONE : Royal 0811, 0812, 0813, 0814, 0815 & 5252). 
With sub-Office at IPSWICH. 


PRINCIPAL SURVEYOR «. 4. we ces mse) wel) len” cen?) ogee | ER RD 
Sure AND ENGINEER SURVEYORS. 
Sure SuRVEYORS, A. A. A. Chalmers R. W. Coomber 
G. C. Vaux J. Anderson 
J. S. Butler W. T. Hudson G. A. Laing R. Rae 
J. Daglish T. E. Sowden, B.Sc. A. Ewing W. Lyon 
C. H. Stocks, B.Sc., A.F.C. L. H. F. Young, M.Eng. A. R. Riddell 
D. L. H. Collinson J. Rundle 
SPECIAL SURVEYOR FOR YACHTS. C. N. Hunter 
W. McC. Meek REFRIGERATING ENGINEER. 


D. Gemmell 


SURVEYOR FOR THE SUB-DISTRICTS OF IPSWICH, LOWESTOFT AND YARMOUTH, 


SHIP AND ENGINEER SURVEYOR... . <A. E. Farminer 


(Address, 18, Burlington —, , Ipswich) 
(TELEPHONE No, 2836 


OUTPORTS. 
ABERDEEN, with Banff, Peterhead, Fraser- , Barrow, with Ulverston, Whitehaven, ) 
burgh and Orkney Islands > P. Fitzgerald | Workington, and Maryport ae 
Ship and Engineer Surveyor Ship and Engineer Surveyor ...  ... x Cowie 
| hip Surveyor ... «+ «.. { J. Hodgson 

Ship Surveyor ...  ... j Sap 

(Office, 184, Regent Ging, T. Richardson i ad: Reraader ‘Square, 4 

Aberdeen) (TELEPHONE No. 441) k 


(TELEPHONE No, 141) 3 


_. 


- DARLINGTON 


SURVEYORS— continued. 


Barry Ship Surveyor . 


(Office, Dock Chambers, Barry Dei} | B. R. Harris 
(TELEPHONE No. 184) 


Ship and Engineer Surveyors... D tt ppsnmoan 


BeLrast Ship Surveyors - 
(Office, 97 & 98, Scottish |S. O. Kendall 
Provident Institution y 
Buildings, Donegall G. R. Edgar, M.se. 
Square West) Fi Pp Rennie 
(TELEPHONE NO, 2103) 
R. Lee Annear, B.Sc. 
Ship and Engineer Surveyors ... 4 J. K. Williams 
T. D. Shilston 


BIDEFORD (see under CARDIFF.) 


Briston, with Gloucester, eridgweter, and 
Sharpness ot : 
Ship and Engineer ‘Survey yor .. (J W. Gwynne 


(Office, 49, Queen Square, Bristol) 
(TELEPHONE No. 3278) 


adjacent ports .. Prinoipal Surveyor for the 
Ship Surveyors A Bristol Channel Ports. 
(Office, Empire House, (E. E. Brimblecombe 
Mount Stuart Square,|A. C. Hunter, z.8c. 
Cardiff) 
(TELEGRAMS, Register ; TRLEPHONE NOS, “553 & 7554) 


Carpirr, with Appledore, Bidsford, and " Cheetham 
T. Miller 

V. Lockney, M.Eng. 
W. Rennie 


A. J. Barrett 
Ship and Engineer Surveyors 


Inspector of Forgings  ... D. D. Williamson 
(Address, 30, Pierremont Road) 


vesteiseniiises acca JON LON OVE: 
(TELEGRAMS, Jrony 
* Not an Exclusive Officer of Lloyd’s Register. 


DovER 


DUBLIN Ship and Engineer Surveyor 
(Address, 9, Burgh Quay, | * 
Dublin) * 7°0., Ee 
(TELEGRAMS, Roffey) 


* Not an Exclusive Officer of Lloyd’s Register. 


Roffey 


DuNDER, with Arbroath, Montrose, & Perth 
Ship and Eng gineer ‘Survey yor | 
Ship Surveyor ... 


(Office, MaritimeBuildings, 
East Dock Street, Dundee) 
(TELEPHONE No. 2628) | 


W. H. Copeman 
J. 8. Thomson 


FaLMouTH, with all ports on the coasi\ 
between Looe and Padstow, 
including Fowey, Helston, 
Porthleven, Penzance, St. 
Ives, Hayle, Portreath, and 
Newquay ; also the s Seily ly 
Islands . 


Shap Surveyor ... -| A. Scullard 


a and Engineer Surveyor | R. Moflitt, B.Sc. 
(Office, Commercial Cham- 
bers, Falmouth) 
(TELEPLIONE Nu, 32). 


xl 


Guascow, with the North Bank of the Clyde 
from Dumbarton ; Renfrew, 
Paisley, Ports on the Coast 
from Largs to Stranraer, 
also Annan, Oban, Alloa, 
Grangemouth and Bo'ness 
Ship Surveyors 


(Office, 342, veal Street, 
Glasgow, o. 2) 


(TELEGRAMS, Register ; TELEPHONE No, 6490 
Central—4 lines) 


H, A. Gibbs, 
Prinetpal Surveyor 
J. Mclivenna 
R. Stanley Rowntree 
G. Nicol 
M. Macleod 
Re J fli. Ward, B.Sc. 
H. J. Thomson 
W. A. Grier 
A. W. Paterson 
N. Dobson 
R. Fairley 
Wi. E.'Pyle 
A. A. Moir 
J. A. Lowson 
J. R. Clark, B.8e. 
T. R. Mellvenna 
A. Davie 
H. McQueen 


A. Campbell 
J. S. Cairns 
W. Lane 

G. O. Common 
L. CG. Davis 
H. L. Sutherst 


Ship and Engineer Surveyors « J. D. Boyle 


Electrical Engineers ... ‘ar Haffner 


G. E. Murdoch 


J.T. Barr 
J. D. Macdonald 
J. L. Manson 

J. C. Meikle 

J. 8. Rankin 


Inspectors of Forgings gs A. Fletcher 


the Clyde district 
Special Surveyor for Steel 


. 40. 8. Porter 
W. E. Lewis, B.8c. 


J. F. Robertson 
R. K. Macmillan 
T. M. Smith 

J. D. Eager 

A Hutton 


Surveyors for Steel-testing duties T’. Glasgow 


GREENOCK AND Port GLasGow, 


Campbelltown and Rothesay YR. Dun 


Ship Surveyors 
(Office, Commercial] Bail 
Buildings, 14, Cross- 
shore Street, Greenock) 


J. F. Cowan 

J.J. Innes 

P. 8S. Beveridge, B.Sc. 
V. G. T. Jeffery 


with, A. P. W. MeNab 


Principal Surveyor 
smuir 

K. Inglis, B.Sc. 

H. L. Swinton 

D. Turner 


(TELEPHONE No. 295)) R, Lascelles 


Ship and Engineer Surveyors 


Gruspy AND Boston, with Immingham, | 


Gainsborough and Newark 
Ship and Engineer Surveyors \ 
(Office, Bank Chambers, 2, 


Freeman Street, Grimsby) 
(TELEPHONE NO. 3156) 


Ship Surveyor ... 


Surveyor for Steel-testing duties 


W. G. Minchin 
J. Davey 


W. G. McKinlay 
(J. L. Smith 


. F.R. Palmer 


W. W. Noot 


SURVEYORS—continued. 
Harriepoor | J. R. Dippie 


Principal Surveyor for the 
Middlesbrough & Hartlepool 
Districts. 

(Resident at Middlesbrough.) 


---} 0, A. Millar 


HartLeroon AND WEST 
(Office, 47, Church Street, 

West Hartlepool) 
(TELE? HONE NO, West Hartlepool 2432) 


Ship Surveyors 


; ; AR. D. Shilston 
Ship and Bngineer Surveyors) RJ, Mackintceh 


Surveyor for 


Steel-testing | 
duties . ¥¢ ee 


8. Topping 


(J. H. Mackirdy 
Hut, with Beverley, Hessle, Goole, New \w. fH. Ware. 
Holland, Selby, and Leeds<q. yp, Wilks 
Shipand Engineer Surveyors |R, B. Grier 
\C. Moffatt 


Ship Surveyors 


(Office, Ocean Chambers, ay een 
Lowgate, Hull) . Needham 


(TELEPHONE Nos. Centrat 6610 \ W. Malcolm, B.Sc. 
& 6611) } 


Lerru, and ports in the Firth of Forth, 
with Berwick-upon-Tweed 
Ship and Engineer Surveyors 


Ship Surveyor 1. -++ oe 
(Office, Royal Bank Buildings, Evan Edwards 


J. Houston, M.Inst.0.B. 
(H.C. Rogers, aa. 


28, Constitution St., Leith) 
(TELEPHONE No, 506) 


LIVERPOOL, with all ports from Lancaster to 
Portmadoc and Barmouth ; 
also the Isle of Anglesey and \R. D. Cairns 
the Isle of Man Principal Surveyor 


J. L. Lyle 
Ship Surveyors - )E. H. Dean 


(Office, 201, Tower Building, A. W. Jackson, 
Liverpool) A.M Inst.0.E. 
(TELEGRAMS, Register; TELE- R. ne Fleetham 


PHONE Nos, Central 5280, 
5281 ¢ 5282) \J. V. C. Malcomson 


J. E. Milton 
S.Townend,M.Eng.,B.Se. 
R. O. Batchelor 


C. N. Stuart, 
? AM Inst.C.E. 
Ship and Engineer Surveyors, 1. R. Howells ae 


H. C. Murray 
W. 5. Shields 

J. Stileman, M.A. 
CO. R. Rowcliffe 


Manourstrer, with Partington, Stoke and 
intervening district ...  ... A. Smellie 
Ship and Engineer Surveyors \W. Kimber 
(Office, 162, Trafford Road, (J. F, Campbell 
Salford, Manchester) J. McL. Reid 
(TELEGRAMS, Lloyd's Register, Trafford R. Lockhart 


Road, Salford: TELEPHONE No. 
Trafford Park 120) 


Mippiessrovuadn, with Stockton, Whitby and (J. R. Dippie 


Sear bor uah ~ saax sas’ nana) Leeneies Parsever far ies 
Middlesbrough and Hartlepool 


: Districts 
Ship Surveyors --- «4 J. Crichton 
(Office, Lloyd’s Bank $ 
Chambers, Albert Road, Ws 3 els] : 
Middlesbrough) sie SADR TES 
(TELEPHONE No, 4288) 


Ship and Engineer Surveyors x ae alae mS 


Special Surveyor for Steel... 1. Ripley 


xli 


J. Hand 

F. W. Ruddock 

§. Henshall 

G. W. Fearnley, B.Sc. 
A. Murray 

J. Lunney 

T'. S. Robertson 


MippLesprouGH—continued. 


Surveyors for Steel-iesting, 
UNAS casi, osck sely 8s 


flaven, with Pembroke and 

Tenby, and a district ex- 

lending as far as New 
Quay, inclusive ... *J. Stocks 

Ship and Engineer Surveyor 

(Address, The Lodge, 

Priory Road) 


(TELEPHONE No. 5) 


MILFORD 


* Not an Exclusive Officer of Lloyd’s Register. 


T. Shaw 


Principal Surveyor 
T. S. Shute 
G. L. Brown 
G. F. Robson 
th and| John Macdonald 
H. C. T. Ireland 
A. G. Akester, M.Sc. 
W 


NewcastLE-on-Tyne, with Nor 
South Shields ; also Blyth 
and Warkworth Harbour ; 
Ship Surveyors sae eee W. J. Craig, B.Sc. 

(Office, Collingwood Build-| P. W. Webster 
ings, Collingwood Street,| A. E, Stevenson, B.Sc. 
Newcastle) J. H. Sowden, B.Sc. 


(TELEGRAMS, Register ; TELEPHONE My 
No. Central 5190—3 lines) “3 W. Dixon 


T. W. C. Napier 

F. A. Ferguson 

W. H. Fraser 
Ship and Engineer Surveyors\ H. McCririck 

L. Peskett 

G. R. Chappel 

E. L. Knowles 

F. H. Osbon 

R. Shaw 


Surveyor for Steel-testing E 
duties... Se ™9}5. Sibun 


Electrical Engineer ... ... W. T. Badger 


Newrort, Mon., and Lydney «+ +--+ J. B. A. Common 
Ship and Engineer Surveyors | D. Macfarlane 
(Office, Midland Bank Cham- /(}, Dixon 
bers. Bridge St..Newport,Mon.) 
(TELEPHONE No. 3008) 


Ship and Engineer Surveyor 
(Office. Prudential Build-4 A 'T, Thomas 


ings, George Street) 
(TELEPHONE No. 131) 


QuEENSTOWN, with Waterford, Cork, = 


PLYMOUTH 


sale, Crookhaven, Castle- 
town, Bantry, Valentia, 
Tralee, River Shannon and 
Limerick, as well as all 


intermediate ports o. 
(Address, 2, Glenbrook Place, 
Glenbrook, Passage West, 


Co. Cork.) 
(TELEPHONE, Passage West, 12) 


* Not an Exclusive Officer of Lloyd’s Register. 


*wW. T. R. Scott 


Ad 


SURVEYORS—continued. 


SHEFFIELD, with Birmingham and asa : 
Inspector of Forgings .. ae ree 

Surveyor for Steel- ee 

duties 

(Office, Orchard asi ees ie W. Fawcett 


Church Street, Sheffield) 
(TELEPHONE NO,+24603) 


Sournampton, and South Coast from 
Littlehampton to Bridport, 
incluswe, also the Isle of 
Wight and the Channel 
Islands ... 

Shipand Engineer Surveyors 
(Office, 31-32, Oxford Street, 

Southampton) 
(TERELEP HONE|NO. 3923) 


G. A. D. Toyne 
J. McMillan 
L. R. Horne, B.Eng. 


Ship Surveyors + «+ Sana mae 


xlii 


SUNDERLAND AND SEAHAM A. Pickworth, D.Sc. 


Principal Surveyor 


W.S. P. Collings 


Ship Surveyors 1. ase J. Dickie 
(Office, 55, Fawcett Btreet, Bartlett 
Sunderland) . D. Croudace 


(TELEPHONE NO, 173) ie Urwin 


J. Harbottle 
M. Caldwell 
T. D. Scott, 


Ship and Engineer Surveyors 


Inspector of Forgings . Jervis Dale 


Swansea, with eyriad Neath and Port 


Talbot . w./ J. E. Sellex 
Shi ip and Engineer Surveyors J. F. Robson 
(Office, Letricheux Buildings, | H. McG. Paton 
Adelaide Street, Swansea) 
(TELEPHONE NO, Swansea a} 


SURVEYORS—UNITED 


Tue SURVEYORS ar THE FOLLOWING PorTS ARE EXCLUSIVELY tHe OFFICERS or tur SOCIETY, ann Are Nor 


xliii > 7 


STATES 


OF AMERICA. 


a 


PERMITTED TO ENGAGE IN ANY OTHER BUSINESS OR EMPLOYMENT WHATSOEVER. 


NEW YORK. 


OrFice: 17, Barrery PLACE. 


CHIEF SURVEYOR FOR THE UNITED STATES AND CANADA ay: Ae ae 


Suie SuRVEYoR. 
Wm. Bennett, B.se. 


(TELEGRAMS, Nymdible; TrLepnoner, Nos. Whitehall 0220, 0221, 0222 & 0223.) 


JAMES FRENCH 


Sure AND ENGINEER SURVEYORS. 


J.S. Heck George Tully M. Dickson 
J. D. Peat G. R. Richardson A. F. Allen 
W. Boylan W. Runham 


Ship and Engineer Surveyors | H. A. Stewart 


BALTIMORE ; 
Mp, (Office, _ 1221-22, Munsey ¢C. Hastie 
3 Building) { (TeURGRAMS. Surveyor 
TELEPHONE NO. Plaza 0736) 


Boston, Mass. tacluding Providence, RJ. 
Ship and Engineer Surveyor | * B, Stewart Murphy 


(Office, Rooms 327-328, 131, | (TELEGRAMS. Surveyor; 
State Street, Boston) TELEPHONENO. Hubbard8674) 


* Not an Exclusive Officer of Lloyd’s Register. 


Curcago, ILL. Ship and Engineer Surveyor 
(Office, 664, North Michiant *P. H. Blair 
Avenue) 


* Not an Exclusive Officer of Lloyd’s Register. 


CLEVELAND, OuIO, including Lorain and 
Ashtabula 
Ship and Engineer Surveyor }G. Drummond 
(Office, 1133-34, Terminal) (TELEGRAMS, Lloyds ; 
Tower Building, Cleveland) TELEPHONE No. Main 3910) 


CoLumBus, Onto, ineluding Middletown, ) 
Cincinnati, and Dayton, 
Ohio, and Newport, Ky. 
Surveyor for chain testing \ 
CLT OF (Son aia rem. Sel 
(Address, 3739, Elm Street, 
R.F.D. No. 5, Station E, 
Columbus) 


* Not an Exclusive Officer of Lloyd’s Register. 


*F. Stabler 


(TELEGRAMS, Lloyd's 
Register) 


GALVESTON Shi 1 Engi 

STON, ip and Engineer Surveyor re 

Texas (Office, Room 927, American (igri, Macdonald 
National Insurance Building)) TeLeruoNE No. 2523) 


JACKSONVILLE, Ship Surveyor... ... .-.) # Fy, Boyle 
FLa. (Address, Blum Building) (TELEGRAMS, Hubol) 


* Not an Exclusive Officer of Lloyd’s Register. 


Los ANGELES, including Long Beach and 
Can. San Diego 
Ship and Engineer Surveyor W. J. Alderson 
9 r . (TELEGRAMS, Lloyds ; 
(Address,524,West Sixth Street,| ‘Prperuone No. San’ Pedro 
San Pedro, Cal.) 352) 


MosiLr, ALA., including Pensacola, Fla. 


Ship Surveyor ... ss «s+ House 


H. G. 
Ship and Engineer Surveyor | A. W. Murray 
(Address, Rooms 815 & 816, 
Merchants National Bank 
Building; P.O, Box 985, Mobile) 


New Orteans, Ship and Engineer Surveyor )'T. G. Dodd 


Tih. (Office, 1845, Canal Bank ¢(TeLeorams, Retsiger ; 
Building) TELEPHONE NO. Main 3493) 


NewportNews, including Norfolk and 
Va. Richmond, Va, 
Ship and Engineer Surveyor >C. J. Hudson 


(Office, C. & O, Terminal) (Terxcrams, Register ; 
Building, Newport News) TELEPHONE NO. 907) 


Pa Principal Surveyor 


PHILADEUPHIA. ane age eee hoes ew ee) OPat beth 
. «) KE. I. Evans 


Ship Surveyors... 


L. Nosworthy 


(TELEGRAMS, Surveyors, 
TELEPHONE No. Lombard 
3543) 


Ship and Engineer Surveyors 


J. M. Buchanan 
(Office, 449, Bourse Building) 
/ 


Pa: ET), Me eel ee erie (TELEPHONE No. k 
(Office, 1313, Esplanade Street) Fairfax 9270) 
* Not an Exclusive Officer of Lloyd’s Register. 


PrrrssuraH, Surveyor for eeaied J. Fleming 


PORTLAND, 5 
MAINE. (Address, Room 27, Libby 

Memorial Building, 156, Free 

Street ; P.O. Box, 444) 


* Not an Exclusive Officer of Lloyd’s Register. 


(TELEGRAMS, Shipengine ; 
(TELEPHONE, Forest 2594) 


Ship and Engineer Surveyor *W. Stewart 


of the Columbia River and 

all ports in Oregon 

Ship and Engineer Surveyor [*L. Harwood 
(Office, 509, Board of Trade |(TeLEGRams, Register) 
Building) 


PORTLAND, OREGON, including both mn and| 


* Not an Exclusive Officer of Lloyd’s Register. 


San Franctsco,Ship Surveyor ... s+ «) D. Millar 
CAL Principal Surveyor 


Shipand Engineer Surveyors >) F. G. Archbold 
(Office, Matson Building,| S. J. Reader 
215, Market Street) (TELEGRAMS, Freeboard) 


SEATTLE, WaSH., with Tacoma, Rellingham, 
Grays Harbor and all ports 
in Washington Territory ; 
notincluding the Washington 
shore of the Columbia River ; 


Ship and Engineer Surveyor |W. Smith 


-7, Dex (TELEGRAMS, Lloyds ; 
rate Beattle) fam, Hortem TELEPHONW NO. 2iliott 8811) 
’ 
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SURVEYORS—OTHER PORTS ABROAD. 


The Surveyors at the following Ports, excepting in the cases marked* 


' . to engage in any other business or employment whatsoever. 
ICELAND. 
REYKJAVIK Ship and Engineer Surveyor \,*M. E. Jessen 


} 


(Address, P.O, Box, 393) 
LATVIA. 


(TELEGRAMS, Jessen) 


Rie@a Ship and Engineer Surveyor )*A, Ozols 
(Address, Jurniecibas Departa- ¢ (TELEGRAMS, 
ments, He Ozols, clo Jurdeps) 
ESTONIA. 
| TALLINN Ship Surveyor ... «+. 
é (Address, V. Patarei 10, Mere-$*Paul Gerretz 
joudude Baas, Tallinn) 
_. NORWAY. 
BERGEN Ship and Engineer Surveyor *S. A. Hide 
(TELEGRAMS, Surveyor ; 
| TeLePHoNE No. Hop, 128) 
Osto, with a district extending from \ 


Fredrikshald to Lindesnas{P. B. Roli 
Ship and Engineer Surveyors \P. Hide, B.Sc. 


(Office, Toldbodgaten 20,(8, A. Eide, Jun., BSc. 
Oslo, Norway) (TELEGRAMS, Surveyor 


TELEPHONE No, 21765) 
SWEDEN. 


GOTHENBURG, with a district extending 
from Strimstad to Var- 
berg and from Vestervik to) KG. nade 
Kalmar, inclusive 


: E. G. Bernelius 

Ship and Engineer Surveyors] yy, Magnusson 

G. Webster, D.Sc. 

K. G. Hjernqvist 

(TELEGRAMS, Surveyor ; 

TELEPHONE NOs. 70280 & 
70281) 


Y. C. Biilow, K.v.0., 
R.D. 
Principal Surveyor for Sweden 


Ship Surveyors.... ... 
(Office, Brostrémia, Packhus- 
platsen 6, Gothenburg) 


see 


Heusincpore, with a district extending 
from Halmstad to Land 
krona, inclusive 

Ship and Engineer Surveyor 
(Office, Kullagatan 0] 
Helsingborg) 

MAuMi, with a district extending from 
Malmé to Cariskrona, in- | 
cluswve 
Ship and Engineer Surveyor 

(Office, Skeppsbron 3, 
Malm6) 

STOCKHOLM, with a district including Gejle 
and Norrkiping, with 
intermediate ports, and 
also Wisby 
Shipand Engineer Surveyor 


(Address, Bredgriind 2, 
Stockholm) 


E. T. Akeson 


(TELEGRAMS, Surveyor ; 
‘TELEPHONE NO, 594) 


O. A. Sunden 


(TELEGRAMS, Register ; 
| TEL KP HONE NO. 1871) 


wee aoe 


*Albert Isakson, 
K.N.O., K.V.0. 


(TELEGRAMS, 
Lloyds Register ; 
TELEPHONE, Rikslelefon, 
4161 & S6 942) 


FINLAND. 


Ship and Engineer Surveyor 
(Address, Sjofartsstyrelsen) 


: Ship and Engineer Surveyor 
(Address, Petersgaten 2) 


DENMARK. 


HELSINGFORS f*Ossian Tybeck 


(TELEGRAMS, Surveyor) 


(°K. E. Eklund 


( A. F. Orbech 
C. H. Kruhdéffer 
L. F. Klausen 
K. L. Jensen 
J..R.; Macleod, M.c. 
J.@. “Buchanan 
8. Sandersen 
W. D. Lydersen, B.Sc. 


(TELEGRAMS, Engineer 
TELEPHONE No. 5760) 


COPENHAGEN ... «. ais 


Ship and Engineer Surveyors 


Ship Surveyors se se. ve 


CONSULTANT... H. J, SONNE, R.D. 
(Office, Skt, Annae Plads 28, Copenhagen, K.)} 


. 


DANZIG. 
Danzig Ship Surveyor “x 


(Office, 9, Elizabethwall) 


GERMANY. 
Hampure, with the River Elbe, Liibeck., 
Rostock, and "norts in 
Schleswig-Holstein and 
Mecklenburg... . 


Ship Surveyors ... 


Ship and Engineer Surveyors 
(Office, Steinhoeft 3, Hamburg) 


AvassurG Ship and Engineer Surveyor 
(Residence, Horbrotstrasse, 6, 
Augsburg) 
(See also under Bremen) 
BREMEN, with Bremerhaven, Emden and | 


surrounding ports... 
Ship and Engineer Surve yor 
Ship Surveyor... ... 


(Office, Feldstrasse 36, Bremen) 


Ship and Engineer Surveyor 
(Resident at Augsburg) 


, are exclusively the Officers of the Society, and are not permitted 


J.C. Dykes 


A. Chisholm, B.Se. 
Principal Surveyor for 
Germany 


O..H. F. Priess 
T. C. C. Goering 
F. H. Ohlzen 


M. Koch 

F. C. M. Witt 

A. H. A. Carstensen 
P. A. Kriitzfeldt 


(TELEGRAMS, Lloyd's Register, 
Steinhoeft, Hamburg ; 
TELEPHONE, C6 Nikolas 4235) 


V. F. J. Sdrowok 

(TELEGRAMS, Sdrewok, 
Horbrotstrasse, 6; 

TELEPHONE NO, 1801) 


G. H. C. Bahr 
W. Meyer 


(TELEGKAMS, Bahr, 
Feldstrasse 36; 
TELEPHONK, Hansa 759.) 


V. F. J. Sdrowok 


DisseLporr Ship and Engineer Sur- ) K. Hauss : 
veyors for Steel-testing \ M. Berg 


Forgings, etc.,in Germany 


Surveyors for 
duties 


(Office, Engerstrasse 13, 
Diisseldorf) 


Steel-lesting 


ELBING Ship Surveyor... +. 
(Resident at Danzig) 

KONIGSBERG Ship Surveyor... . 
(Resident at Duikig’ 


STETTIN, 
neighbouring ports; also 
Berlin and vicinity . 

Ship and Engineer Surve yor 

(Office, Bollwerk 4/5) 


HOLLAND. 
AMSTERDAM, including ig Leiden and inclusive \ 
of all ports north of the 
rivers Rhine and Lek 
Ship and Engineer Surveyors 
Ship Surveyor ... 20. ss. 


(Otlice, Prins Hendrikkade 86, 
Amsterdam) 


—— 


RorreRDAM, with Zeeland, and including 


duties and Inspection of ( 
“| 


with Swinemiinde, Stralsund be 


J. Quast 
I’. Schnell 


J. Loogen 
M. Kellner 
I. W. Koblsaat 


(TELEGRAMS, Lloyds 
Surveyors, Engerstrasse ; 
TELEPHONE No, 60313) 


J. C. Dykes 


see J. C. Dykes 


N. A. Stolte 


F. N. Bernoski 
H. P. Burgdorffer 
M. P. Jonker 


(TELEGRAMS, Lloyd's Register; { 
TELEPHONE NO, 43895) 
q 


R. Leeuwenburg 
Principal Surveyor for 
Hotland 


rivers Thine, Lek, Holland )L. Vuijk 


Isel, 
these TUWETS oes 
Ship Surveyors 


Ship and Engineer Surveyors 
(Office, Willemskade 11b, 
Rotterdam ; Post Box 701) 


and also south ot) J. van Herwerden 


C. Lodder 
L. H. Wehrmeijer 
P. H. van der Weel 
J.J. Schoo 


\a. Bijlo 


\C. H. Bource 
K. Kuijt 


(TELEGRAMS,Lioyd’, sRegister, 
TELEPHONE Nos, 


50815 & 52909) 


¢T~% 
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SURVEYORS AT OTHER PORTS ABROAD—continued. 


BELGIUM. 


ANTWERP, including all places in Belgium) G. O. Herbert 
and the Dutch oat Prineipal Surveyor 
Terneuzen pvsaciina (Wcities VLE 
Ship Surveyors A. G. Letac 


C.H.L. Pilditch,o.B.B. 


Ship and Engineer Surveyors\ F. L. Rabaey 
(Office, Mersey House, Quai de) J. Thomson 


Rouen 1, Antwerp) (TELEGRAMS, Register ; 
TELEPHONE NO. 209.40) 


Surveyors heish Steel- Nore eee 


aaa lan D. 0. Butler 
FRANCE. 
Paris Ingénieur-Conseil ... ...) *E. L. M. Poincet 
(Office, 4 Rue Auber) (TELEGRAMS, Lloydreg 96 ; 
TELEPHONE No, sag n) 


BoRDEAUX, 
Rochelle, Bayonne and 
intermediate ports 
Ship and a at Sur- 

J. Milet 


veyor 
(TELEGRAMS, Register ; 
(Office, 4, Rue Lafayette) TELEPHONE No, 49-13) 


BouLoGnr-suR-Mer, Ship and iat 


with a district including na 


*A. Couture 
(TELEPHONE No. 1080) 


Surveyor ... 
(Address, 14, rue de la Tour 
Notre Dame) 


Brest Ship and Engineer Surveyor 7 
(Address, 1, Rue Jean? *L. A. Gouaillard 
Macé) (TELEPHONE No. 2.91) 


CAEN, 2 with Cherbourg eee 7) V. M. Linklater 
Ship Surveyor .. oes > (TELEGRAMS, Lloydreg ; 
(Office, 2, rue de la Masse) | TELEPHONE NO. Caen 6.31) 


Dunkirk, with Calais and Gravelines 

Ship and Engineer Surveyor \ R. Rennie 

(Office, Place Alfred-Petyt,( (Terucrams, Lloydreg; 

Dunkirk) TELEPHONE NO, 947) 
Hivrn, with a district including Barfleur 

and Fécamp ..- se oe 

Ship Surveyor.. J. L. Davies 

Ship and Engineer Surve yor L. Hamelin 

(Office, 61, rue Jules Siegfried, } (TELEGRAMS.Lloyd's Register; 


Havre) TELEPHONE No, 42.15) 
Marseruues, and all French ports on the 
Mediterranean een 
Ship Surveyor J. W. Stuart 


Ship and Engineer Subst St veered: Batt, 


(TELEGRAMS, Lloydreg, 
TELEPHONE No. Colbert 3093) 


af J. Trechmann 


(Office, 8, rue dela République) 


Merz, with a district including Alsace and 
Lorraine ... 
Sueeyer for ‘Steel- ~testing *E. C. Aymard 
(Address, 21, Avenue Maréchal (TELEGRAMS, Lloydreg) 
Foch) 
Nantes, with all ports on the coast np tha) 
Brest (not wneluding iat] 
port) and Sables d’ Olonnes 
Ship and Engineer Surveyo ‘x J. Easthope 


(Office, 47, Quai de la Fosse (TELEPHONE No. 111-65) 
Nantes) 


Rouen, with a district including Dieppe 


Ship Surveyor .. N. V. Kirkley 


Fontenelle ; 


(Office, 14, rue de Fontenelle, (TELEGRAMS, Kirkley, 14, rue 
Nestle No, 56.89), 


Rouen) 


FRANCE—continued. 


Sr. ETreNNeE, Creusot and district ... 
ilo. Périchon 


(TELEPHONE No, 25-17) 


Surveyor for Steel-testing 
duties ... 
(Address, 7, rue de Lodi) 
SWITZERLAND. 
Wintertuur Shipand Engineer Surveyors) W. G. Vallis 
(Office, 1, Anton Graffstrasse) | W.J. Merguson, M.Eng. 


SPAIN AND PORTUGAL. 


Barcetona Ship and Engineer Surveyor) G. J. Thomas 
(Office, Paseo de Colon 11) visaenown dienes” 
Sub-Office at Valencia 
Ship Surveyor ... A. E. Scott 
(Office, Paseo Caro, 15 ais ccamar eee oes hit ey 
Valencia) TELEPHONE NO. 31831) ; 
BrBao Ship Surveyors ... R. Crawford 
Bas vated F. de Beraza 


(Address, Calle de Ibafiez de qG. T. B. Scullard 


. 
Bilbao No. 22; (TELEGRAMS, Register ; 
Correos No. 286) TELEPHONE No, 16139) 


SEVILLE, with all ports in the South of 
Spain (including Cadiz 
and Huelva) ae 
Ship Surveyor R. Langlands 
Ship and Engineer Surveyor} W. Morrison 


(Address, Pastor y Landero,| (TELEGRAMS, Registro) 
10, Seville) 


VALENCIA (see BARCELONA) 
Lisson, with a district including ee 
Ferrol and Corunna.. 


Shipand Engineer Survey yor H. Y. Bell 
(Address, 7, T. do Caes do Tojo)) (TeLxGrams, Register) 


Ship and Engineer Giavenior J. G. Kendall 
Apartado ‘ 


: GIBRALTAR. 
GIBRALTAR Ship and sipehsieores: Sur- 
a nal - *W. J. Matthews 
(Address, Waverport) (TELEGRAMS, Repsalve) 
ITALY. 
ANCONA Acting Ship and ak it } 
Surveyor... .--> *G. Badia 
(Address, Via Fazioli) \ (TELEGRAMS, Gustavo Badia, 
J Ancona) 
FIUME Ship and Engineer Surveyor \Z. A. Ozegovic 
(Address, Piazza Dante 1/111) (Patwonanas Retr ; 
GENOA - N. G. Turnbull 


Principal Surveyor for Italy 
J. W. Leicester 
a 
Ship and Engineer Sur-\@- w a ee 
‘ { . Cru. 
VEY PTs Ing. A. Grasselli 
. G.deC. Ballardie, M.Sc 


. S. Ormiston, B.Sc. 
. 5. Johnson, B.Sc. 
Ing. I. Aureli 
C. A. Townshend 


Surveyor for Steel-lesting (A. 8S. Mantelli 

(TELEGRAMS, Surveyors ; 

AUTOMATIC TELEP HONE 
No. 22.862) 


duties 
(Office, Piazza Cavour, 35 5, ’ Genoa, 11) 


Ship Surveyors & _ 


LEGHORN 
(not including that port) to 


Civita-Vecchia; and also 


with district from 75, 
including Terni 

Ship and Engineer Surveyor | * Antonio Gori 
(Office, Via Ricasoli 22, Leg- 


(TELEGRAMS, Antonio 
horn) Bers 


Leghorn) 


——— 


=. 
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SURVEYORS AT OTHER. PORTS ABROAD—continued. 


ITALY—continued. 


Messtva (see NAPLES) 


NAPLES 


Ship and Engineer Surveyor \N. Geniram 
(Address, Via A. Depretis n| Pearce: 
Naples, 76) No, 20-926) 


the ports of Messina, 

Syracuse and Catania. 
Assistant Ship and Engineer 

Surveyor as. 

(Address, Pace, Messina) 


Sub-Office at Palermo j 


*Guido Bottari 


(TELEGRAMS, Bottari-Pace, 
Messina, 
TELEPHONE NO. 4-52.) 


Sub-Office at Messina | 


Assistant Ship and Engineer 
Surveyor 

(Address, Via Liberta 82, 

Palermo (14), Sicily) 


*A, Todaro 


(TELEGRAMS, Surveyors, 
TELEPHONE NO. 34-55) 


PALERMO (see NAPLES) 


Trieste, with Pola and the Coast North) 


SeLiItT 


Susak 


PRAGUE 


VIENNA 


Marta 


PrRAvUSs AND 


SYRA 


of Pola; also Veni 
f id her Principal Surveyor for Italy 


a \%; G. Turnbull 


Ship and Engineer ote H. C. Forster 
VOY ONES ont sway, oan he Stupari 


Cay. M. Bonivento 
A. Coe . 


Ship Surveyors -( M. Costantini, B.sc. 
we M. Balfour, B.Sc. 


g. M. Micalich 


(Office, Via Mazzini 9, Trieste, pee Register ; 
111; Casella postale No. 2) TELEPHONE No, Aut. 44-20) 


YUGOSLAVIA. 
Ship and Engineer Surveyor A. J. Brown 


Z. A. Ozegovic 


(Address, Tomislavova Ulice , 
(TELEGRAMS, Register) 


Ship and Engineer oe tel 
4/11, Susak) 


CZECHO-SLOVAKIA. 


Shipand Engineer Surveyor 
for steel testing duties ...\P. Kertscher 


TEL EGRAMS, Si 0 
ee eee U1, *( Sruenons No: 37815) 


AUSTRIA. 


Ship and Engineer Sur-) 

veyorsfor Steel testing duties, 

etc., in Austria, Hungary, 

Poland, German Upper 

Silesia, Ozecho Slovakia at a aie 
and East of railway line! (TEL stint Surveyor ; 
Bohumin-Breelav, and also} S TRLEPHONES, 


OFFICE, No. U, 40-4-79, 
including Czecho Silesia . PRIVATE, No, B20-216) 


Surveyors for Steel- aati J. S. Helyer 
PY eae . «| H. K. Schneider 

(Office, Seaskerbitcinies 1 

3911+, Kolschitzkyhof, Yieuie 

IV/2) ] 


MALTA. 


Ship and Engineer Surveyor \° L. J. Calcaterra 
(Address, P.O. Box 83) (TELEGRAMS, Seaworthy) 


GREECE. 


Ship and Engineer Surveyors (®- @. Knox, 0.8.8. 
afresh era.) A. W. Oxford 
(PELEGRAMS, Register ; 
TELEPHONE No. 195) 


(Address, 61, Odos Notara, 
Pireus) 


TURKEY. 


including the Bosphorus, 

Sea of Marmora, and the 

Dardanelles (Canakkale){ *M. McLaren 

Ship and Engineer Surveyor sear ree ry bolvomtig 
(Address, Hovaghimian Han peach ie" 
Nos. 27-28, 3rd Floor, Galata ; 

Galata Posta Kutusu No. 187, 

Istanbul) / 


ROUMANIA. 
BRAILA Stace Wak eee 


ISTANBUL 


*J. Corbu 


(TELEGRAMS, Jacor) 


CANADA. | 


Curler SuRVEYOR FOR THE UNITE | J 
STATES AND CANADA Rae eg 
(Office, 17, Battery Place, New York) New York) 


Hauirax,N.S. Shipand Engineer Surveyor \T. Moon 


(TELEGRAMS, Lloyd, 
(Office, 37, Furness Withy dia: AR 


Building) TELEPHONE No. Sackville 906) 
MOonrtrREAL AND QuuBec, with a district 

including the River St. 

Lawrence .. 

Ship and Engineer Surveyor +. Allan 


(Office, 208, Lake of the Woods} (TELEGRAMS, Register ; 
Building, Montreal) TELEPHONE NO. Main 7017) 


ames French 


Sr. Joun, N.B. Ship and Engineer Surveyor *O. BE. Dalton 
(PBLEGRAMS, Palton) 
Toronto, Ont., with a district including 
"Lake Ontario and ae 
wood, Ont. *John Stephen 
Ship and Engineer Sur veyor (TELEPHONE No. Elgin 5072) 
(Address, 1, Wellington Street, 
West, Toronto, 2) 
VANCOUVER, including Victoria, Van- 
B.C. couver Island, and all ports : 
in British Columbia... ...\ A. Scott 
Shipand Engineer Surveyors( S- F. Boomer 
(Office, Marine Building, | (ORURGRAMS. Regisirar ; 


TRBLEPHONE No, 
Vancouver, B.C.) Seymour 2022) 


NEWFOUNDLAND. 


Sr. JOHNS Shipand Engineer Surveyor Te : 
(Office, Marine and Pinhead D. M. Macfarlane 


TELEGRAMS, S 
Department, Custom House) ‘ bab ich dl 


PANAMA CANAL ZONE. 


BALBOA, with a district including all ports \ 
in the Panama Canal Zone : 
Ship and Engineer Surveyor J. Short as 
(Office, 218, Pacific Terminal (TELEGRAMS, open 


Building, Balboa; P.O. Box 304)} TeLEeruoNne No. 1831) 


DUTCH WEST INDIES, 


Curagad, including Aruba... li Cuinan 


E. 8. Whitham 


(TELEGRAMS, Register) 


Shipand Engineer Surv eyors 
(Address, Handelskade, 2, 
Willemstad; P.O. Box 169) 


BRITISH WEST INDIES. 


KINGSTON Shipand Engineer Surveyor 
ee A. McInnes 


(JAMAICA) (Address, Royal Mail Building, ), "A. 
7 (TELEGRAMS, Mc/nnes) 


Port Royal Street) 


CUBA. 


HAVANA Ship and Engineer Surveyor) *T. F. Holmes 
(Address, San Pedro 4 (Altos), )(TRLEGRAMS, Holmes, 
Apartado 843) Sureka, Havana) 
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SURVEYORS AT OTHER PORTS ABROAD—continued, 


SOUTH AMERICA. 


BautaA Bianca Shipand Puro Galvan)” toy ©. Bruce 


(TELEGRAMS, Bruce, 
Galvan) 


J.C. G. Williamson 
A. J. Matheson 

A. W. Eaglesome 
A. Daintith 


(TELEGRAMS, Surveyors ; 
"ELEPHONE NO. Avenida 2364) 


(Address, Puerto Galvan) 


Burnos Ayres Shipand Engineer Surveyors 
AND RoOsaRIO (Office, Calle 25 de Mayo 


Auso Monte Vipgo 158, Buenos Ayres) 


GEORGETOWN, Ship and Engineer Surveyor |» 


DEMERARA (Address, 12, Water Street) “A. G. Stirling 


MaGaLLaNes, Ship and Engineer Surveyor 
OuILI (Address, Calle Roca 973 ; 
Casilla, 145) 


(TELEGRAMS, Dickson) 


*H. E. Inman 


(TELEGRAMS, Survevor, Rio 
de Janeiro ; 
TELEPHONE NO. Norte 4762) 


Rio DE JANuIRO Shipand Engineer Surveyor 
(Office, Rua Sio Pedro 9, 2nd floor ; 


1 
x Dickson 
Caixa Postal 563) ‘ 


ing from Talca in the 
north lo Chiloe in the 
south 
Ship and Engineer Surveyor 
(Address, Calle Colon 202; 
Casilla 245) 


TALCAHUANO, OuILI, with a district ‘in te 


»*J. E. Alfaro 


(TELEGRAMS, Alfregister) 


Vatparaiso Ship and Engineer Surveyor \*A, F. Smith 


(Address, Casilla 1342) (TELEGRAMS, Smithlloyd, 
Valparaiso) 


NORTH AFRICA. 


Ship and Engineer Surveyor 
(Office, 29, Boulevard Carnot) 


ALGIERS eon Paton 


(TELEGRAMS, Register) 


EGYPT AND RED SEA. 
*G. H. Nunn 


(TELEGRAMS, Lloydsur) 


ADEN Ship and Engineer Surveyor 


(Address, Hedjuff) 
ALEXANDRIA Ship and Engineer Surveyor ) *¥. Bishop 
(Address, 5, Rue Bolanachi) { (‘Te:z¢rams, Snes 
TELEPHONE NOS. 432 & 840 R) 
Ship and Engineer Surveyor) *J. Macvey 
(Address, P.O, Box 2) (TELEGRAMS, Macvey ; 
TELEPHONE NO. 546) 


Port Sarp 


SOUTH AFRICA. 


Shipand Engineer Surveyor 
(Address, Thomson Watson’s 
Buildings, Adderley Street) 


Carr Town *J. Wood 


(TELEGRAMS, Lloydsreg) 


East LONDON (Address,38, Britannia Saisie 


*J. C. Morison 


(TELEGRAMS, Register) 


*H. McG. Richardson 


(TELEGRAMS, Richardson, 
Harbour, Port Elizabeth) 


Port ELIZABETH Ship and Engineer Surveyor 
(Address, Harbour Works) 


Port Nata Shipand Engineer Surveyor A. H. Boyle, p.s.c. 
(Address, Rennie’s Buildings, | (TELEGRAMS, Lloydsreg, 
394, Smith Street, seer Durban ; 
P.O, Box 170) TELEPHONE No. 742) 
MAURITIUS. 
*K. 8. Macdonald 
Mauritius (residing at Port Louis) (TELEGRAMS. Macdonald, 
Port louis, Mauritius) 


INDIA, CEYLON, BURMAH, SIAM, COCHIN-CHINA, 
AND STRAITS SETTLEMENTS. 


BANGKOK Ship and Engineer Surveyor) *T. H. Pollard 
(Office, Chartered Bank Lane) } (TeLzaKams, Pollard) 
BomBAY Shipand Engineer Surveyor), P. Southwell 
(Office, Exchange Building, ((reyeqnams. Sureevor ; 
Sprott Road, Ballard Estate) ) TxLeruone No. 3335) 
CALCUTTA Shipand Engineer Surveyors Z one 
(Office, 29, Dalhousie Square) aims us: Frias 
COLOMBO Ship and Engineer Surveyor) *. 8. Melton 
(Address, 16, Queen Street) ((TrLEanams, Register) 
KaRACHI Ship and Engineer Surveyor 
(Address, Port Office, Bunder ¢-* W, A. Cable 
Road) (TELEGRAMS, Surveyor) 
PENANG Acting Ship and sa iy 
Surveyor * are 
(Address, Office of the. = H. Smith 
Surveyor of Ships) 
RANGOON (Address, Lower Poozoon- }R. P. Taylor 
doung) (hearin Orton) 
Sargon Ship and Engineer Sat 
SINGAPORE Ship and Engineer Surveyor ( J. T. Findlay 
(Address, 2, Laidlaw Building, 4 (TELEGRAMS. Surveyor ; 
Battery Road) TELEPHONE No. 65) > 
EAST INDIAN ARCHIPELAGO. 
BATAVIA * * L. Buiskool 


(TELEGRAMS, Buiskool, 
Vereenigde Prauwenveren) 


(Address, eo. De “veramigieh 
Prauwenveren, Factorystraat) 


ManiLa, P.I., and ports in the Philippine | 


Islands os BN 
Ship and Engineer Surveyor } perce = pages ve) 
(Address, 129, Dasmarinas, 

Binondo, Manila) 


SABANG iaetene 

SOURABAYA Ship and Engineer Surveyor P. F. Willemse 
(Address, Roomsche Kerk- (TELEGRAMS, Kegister) 
straat 12) 

HONG KONG. 

Honea Kona = Shipand Engineer Surveyors T. 8. Morrison 

(Office, 5,Alexandra Buildings; G. Bolset I . 
P.O, Box 463) TELEPHONE NO. 179)" 
CHINA. 
DATREN, Ship and Engineer Surveyor \ J, Sim 


MANcHURIA ae 5, Higashikonzecho ; } (TELEGRAMS, Register) 


Box 17) 


HankKow (0. W. Butgon 


(TELEGRAMS, Lloydsreg) 


Ship and Engineer Surveyor | 
(Address, 1, Racine Building, 
Rue Dubail, French Concession) 

*A. J. Miller 


sf (TELEGRAMS, Seator thy) 


SHANGHAI Ship and Engineer Surveyor 
(Address, Glen Line Building, 


2, Peking Road) 


F. G. B. Smith 


(TELEGRAMS, Register) 


TIENTSIN 


Ship and Engineer Surveyor) 
(Address, c/o Borrows & Co.. 
Liddell’s Buildings,Taku Road) 


——— 
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SURVEYORS AT OTHER PORTS ABROAD—continued, 
JAPAN. 


Kost Ship Surveyors ... s+ os 
(Office, 32, Akashi Machi 
(Meikai Building) 


H. Jasper Cox 


Principal Survevor for Japan. 
M. M. Parker, M.Sc. 


(TELEGRAMS, Register ; 
TELEPHONE No. 2530 
Sannomiya) 


( H. A Garnett 
/ H. D. Buchanan 
A. D. Morrison 


x. 0 
M. Kamakura 


G, Anderson 
K. Kishigami 


(TELEGRAMS, Register) 


= 


— 


Shipand Engineer Surveyors 


Assistant Surveyors mi! 


Ship and Engineer Surveyor 
Assistant Surveyor... ... 
(Office, No. 9, Oura, Kaigan- 

Dori) 


NAGAsaKI 


Eso are 


A. McGlashan 
J. F. Nicholas 
T. Kunishi 


(TELEGRAMS, Register) 


YoxouamMa Ship Surveyor ... os 
Ship and Engineer Surveyor 

Assistant Surveyor... «+ 

(Office, 11, Nihon Odori, 

Naka-ku; P.O. Box No. 48) 


—— 


Assistant Ship and Engineer 
Surveyor tome: ...¢ *Zenzo Sato 


(Address,No.55,Benten-machi) 


AUSTRALIA AND NEW ZEALAND. 


A. C. Heron 
Principal Surveyor for 
Australia and New Zealand 
: ae E. L. Cartwright 
Sypway, N.8.W. Ship and nginesg Surveyors rack Erskine” 
’ ’ ridge ti: 4 fi 
PO. Box No. 338F) "| B. P. Fielden 


HAKODATE 


(TELEGRAMS, Miramar; 
TELEPHONE, No. B.W.7023— 
Automatic) 


ApeLarpE, S. A. Ship and Engineer Surveyor ) *W. D. Ackland- 
(Address, Institute Chambers, Horman 


Divett Street, Port Adelaide) | (Tetxarams. Dinwoodie ; 
TELEPHONE No. J 2301) 


71, Fenchurch Street, London, E.C.3. 
1st July, 1930, 


AUSTRALIA AND NEW ZEALAND—continued. 
AucKLAND, N.Z. =H f *W. Richard Smith 


(Office, 63, Endeans Buildings, ne nanams. Somisto F 
Queen Street) , \ tetenos No. 43-163) 


BRISBANE, QUEENSLAND, 
Ship and Engineer Surveyor z. G. Tate pide: 


(Office, Orient Line Building, { teuuenoxe No. B5631) 
Eagle Street; G.P.0, Box 1109N) 


CuristonurcH & LyrrEiron, N.Z.... .-. 
Ship and Engineer Surveyor\ *J. ¥. Taylor 
(Office, T. and G. Buildings,( (TELEGRAMS. Oileng ; 
192, Hereford Street, Christ-) T2™"PHONE No. 35-088) 
church) 


Dunepbin, N.Z, Ship and Engineer su Stent *W. J. Crawford 


(Address, 123, High Street) ((TeLxaRams, Cellular; 
TELEPHONE NO, 10-672) 


RREMANTER: WAG. c0vule ive cies ve] 
; Buildings 6: H. Arundel 
fu Bety s Buildings, i (TELEGRAMS, Arundel) 


LyrrELton, N.Z. (See CHRISTCHURCH, N.Z.) 


MELBOURNE, Shipand Engineer a ert * Alexander McCowan 


VICTORIA (Office, New Zealand Cham-¢ A. J. McCowan 


bers, 483, Collins Street) (TELEGRAMS, Reports ; 
TELEPHONE NO. 3386) 


NewcastLe,  Shipand Engineer Home *E. M. Hughes 


N.S.W. (Office, Scottish House ; (TELEPHONK, No. 1189 
P.O. Box 64) 7 Newcastle) 


Port Pirig, §.A., with Port Germein a 


Wallaroo .<. 2t0s Se eee 
(Address, P.O. Box 65, Port A. J. Elms 
Pirie) 


Trmany, N.Z.> scc2) ceeteeskah ees. dee Be 
(Address, Harbour Master, {Duncan McDougall 
Timaru) 


5 a * i 
Weuuineton, Ship and Engineer Surveyor jis eRe AS 


N.Z. (Address, Nathan’s Buildings) | petepHonn No. 43-624) 


a 


LLOYD'S REGISTER OF SHIPPING, 


Se ee 


RULES AND REGULATIONS. 


Section 1. Tuts Society, founded in 1760 and reconstituted in 1834, was established for the 
purpose of obtaining for the use of Merchants, Ship Owners, and Underwriters, a faithful and accurate 
Classification of Mercantile Shipping, and for the government of which the following Rules and 
Regulations have been from time to time adopted. 


Section 2. A Register Book to be printed annually for the use of Subscribers, containing the 
names of the Ships with other useful information, and the Character assigned, where the vessels are classed 
by the Society ; also the names, &c., of all Ships of 100 tons and upwards unclassed by this Society. 


Section 3. Each person subscribing the sum of Six Guineas per annum (or such other sum as 
the General Committee may fix) to be considered a Member of the Society, and entitled for his own 
use to one copy of the Register Book. 


Section 4. The subscription of Marine Insurance Companies, Public Companies or Public 
Kstablishments, to be Twelve Guineas per annum, for a single copy of the Register Book, and Six 
Guineas per annum for every additional copy supplied, unless the copies be periodically posted with 
type with additions and corrections throughout the year, in which case the subscription for each copy 
supplied will be Twenty Guineas per annum. 


Section 5. In the case of other Subscribers, the subscription to be Six Guineas per annum 
for each copy, unless periodically posted with type with additions and corrections throughout the year, 
in which case the subscription will be Ten Guineas per annum for each copy supplied. 


Section 6. For the convenience of Subscribers not resident in London, or whose Register Books 
are not posted, a Supplement, containing the additions to, and corrections made in, the Register Book, 
to be printed fortnightly, in such convenient form as to admit of its transmission by Post, so that such 
parties may be furnished, from time to time, with the latest and most complete information. 


Section '7. The superintendence of the affairs of the Society to be under the direction of a 
General Committee composed of Merchants, Ship Owners, and Underwriters (twenty-four elected in 
London and thirty-seven at the principal Outports), and the following, namely :—Shipbuilders and/or 
Engineers, not exceeding ten, who may be elected by the General Committee ; additional Members, 
not exceeding eight, who may be elected by the General Committee ; past Chairmen of the Society, 
who may be elected by the General Committee, and the following ex-officio members, namely :—The 
Chairman, or, in his absence, the Deputy-Chairman, of the Corporation of Lloyd’s ; the Chairman, or, 
in his absence, the Deputy-Chairman, of the London General Shipowners’ Society, and the Chairman 
of each Branch Committee established abroad. 

Any member (except an ex-officio member, or a member elected by the General Committee) 
who fails to attend any meetings of the General Committee for a period of six consecutive months, 
without leave of absence, shall cease to be a member, and his place shall be filled up in the usual way. 


Nore.—Official intimation to be given in June of each year whether the Chairman or Deputy- ; 
Chairman of the Corporation of Lloyd’s, and the Chairman or Deputy-Chairman of the London 
General Shipowners’ Society, are to be the ex-officio members for the ensuing twelve months. 

B 


2 LLOYD’S REGISTER OF SHIPPING. 


Section 8. The General Committee reserve the right of varying or withdrawing the repre- 
sentation of Outports, and of Shipbuilders and Engineers; also the representation of Shipbuilders, 
Engineers, Steel Makers, and Forgemasters on the Technical Sub-Committee hereinafter mentioned, 
as well as the mode of election of members. 


Section 9. 1. Six of the Members elected in London, namely, two of each of the constituent 
parts of the Committee, to go out annually by rotation, but to be eligible to be re-elected. The 
vacancies so arising to be filled up by the election of two Underwriters and one Merchant by the 
Committee of Lloyd's, and two Shipowners and one Merchant by the Committee of the London 
General Shipowners’ Society. 

2. Of the Members elected at the Outports twenty-one to retire at the end of four years, and 
seven of the Members elected at Liverpool and the nine Members elected at Glasgow to retire 
annually. The retiring Members are eligible for re-election. 

3. All Members elected by the General Committee are to retire at the end of four years, and are 
to be eligible for re-election. 


Section 10. The Committee to appoint Sub-Committees of Classification, to be so regulated 
that each Member of the General Committee may, in rotation, take his turn of duty thereon throughout 


the year. 


Section 11. The Committee to appoint from their own body, annually, a Chairman and Deputy- 
Chairman ; and also a Chairman or Chairmen of the Sub-Committees of Classification. 


Section 12. The Secretary, Clerks, and Servants of the Society, and the Surveyors, to be 
appointed by and be under the direction of the General Committee. 


Section 13. Special meetings to be convened by order of the Chairman, or Deputy-Chairman 
or on the requisition of any three Members. 


Section 14. All elections and appointments to be made by ballot, excepting when in the election 
of Chairman, Deputy-Chairman, or Chairman or Chairmen of the Sub-Committees of Classification, 
only one person is nominated for each office. 


Section 15. No Member of the Committee to be permitted to be present on the decision of the 
classification of any ship of which he is the owner, or wherein he is directly, or indirectly interested. 


Section 16. 1. The Committee to be empowered to make such Bye-laws for their own govern- 
ment and proceedings as they may deem requisite, not being inconsistent with the original Rules and 
Regulations under which the Society was established ; but no new Rule or Bye-law to be introduced 
or any Rule or Bye-law altered, without special notice being given for that purpose at the Meeting 
of the Committee next preceding that at which such Motion is intended to be made ; such notice to be 
inserted in the summons convening the meeting. 


2. No new Rule, or alteration in any existing Rule materially affecting the classification of Ships, 
to be applied compulsorily to vessels of which the plans have been submitted and approved before the 
expiration of six months after the date when the change has been adopted. 


Section 17. 1. That fifteen representatives of Shipbuilders, Engineers, Steel Makers, and 
Forgemastérs shall be admitted as members of the Technical Sub-Committee on all occasions when 
it is proposed to make alterations in the existing rules, or to frame -new rules, for the construction 
vf ships or machinery. 


a 
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2. That twelve representatives of Shipbuilders and Engineers shall be elected by the following 

bodies, viz. : 

(a) The Institution of Naval Architects, London ; 

(6) The North-East Coast Institution of Engineers and Shipbuilders, Newcastle-on-Tyne ; 

and 

(c) The Institution of Engineers and Shipbuilders in Scotland, Glasgow, 
two shipbuilders and two engineers being elected by each body ; 

That two representatives of Steel Makers be elected by the Iron and Steel Institute, of whom 
one is to represent England and Wales, and the other Scotland ; also 

That one representative of Forgemasters be elected by the English and Scottish Forgemasters’ 
Association. 

3. That the representatives shall be elected for a term of four years, but in the event of any 
vacancy occurring before the expiration of this period a representative may be elected to fill the vacancy 
for the unexpired portion of the term. 

4. That those only who are actually partners in firms, or managers of joint stock companies, 
engaged in Shipbuilding, Engineering, Steelmaking, or the Manufacture of Forgings, shall be eligible 
for election. 

5. That each Branch Committee of Lloyd’s Register established abroad shall be entitled to 
nominate one of its Members as a representative at Meetings of the Technical Sub-Committee. 

6. That additional members of the Technical Sub-Committee, not exceeding four, may be elected 
by the General Committee. 


7. That the Chairman of the Committee of Lloyd’s Register of Shipping, for the time being, or, 
in his absence, the Deputy-Chairman ; or, failing him, some other member of the General Committee 
shall preside at the meetings of the Sub-Committee. 


8. That the representatives of Shipbuilders, Engineers, Steel Makers, and Forgemasters shall 
have the same rights and powers as the other members of the Sub-Committee in speaking and voting 
at the meetings of the Sub-Committee at which they are entitled to be present. 


9. That it shall be open to representatives of Shipbuilders, Engineers, Steel Makers, and 
Forgemasters to propose alterations in, or additions to, the Rules for the construction of ships or 
machinery ; and that notice of all such proposals shall be sent in writing to the Secretary. 

10. That meetings of the Sub-Committee shall be convened as often and at such times as may 
appear necessary to the General Committee, but there shall be at least two meetings in the year, though 
not necessarily one in each six months. 


11. That every meeting shall be convened by notice from the Secretary at least one month before 
the date of meeting ; that the meetings shall, whenever practicable, be arranged for Tuesday afternoons; 
that notice of matters proposed to be brought before the Sub-Committee by members shall be sent to 
the Secretary not less than fourteen days before the meeting, and the Secretary shall, as soon as possible 
thereafter, send to each member an agenda paper. 

12, That the recommendations of the Sub-Committee shall be reported to the General Committee, 
who will refer them for consideration to a Special Meeting of the General Committee, as required by 
Section 16 of the Rules. 

13. That in the event of eight representatives of Shipbuilders, Engineers, Steel Makers, and 
Forgemasters, actually voting together on any question, and nevertheless failing to obtain a majority of 
the Sub-Committee, it shall be open to them to preseut a minority report to the General Committee. 


q 
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14. That the General Committee reserve to themselves the right of varying, adding to, or 
rescinding, at their discretion, any or all of the foregoing Rules. 


Section 18. All Reports of survey to be made in writing by the Surveyors according to the 
form prescribed, and submitted for the consideration of the General Committee, or of the Sub- 


Committees of Classification ; but the character assigned by the latter to be subject to confirmation by 
the General Committee. 


Section 19. 1. The reports of the Surveyors, and all documents and proceedings relating to the 
classification of ships are to be carefully preserved and to be open to the inspection of the Owners, but 
no other person or persons are to have access to such documents except with the written consent of the 
Owners and under the direction of the Chairman, or Deputy-Chairman. 


2. Copies of the original reports (if the ships be already classed, but not otherwise), so far as 
relates to the dimensions, scantlings, fastenings, and materials, in cases where the correctness of the 
reports in these particulars is certified by the builders, are granted on application. 


Section 20. Ships which have been built at a port where there is not a Surveyor are to be 
surveyed on their arrival at a port to which a Surveyor has been appointed. In carrying out this 


survey, due regard is to be had to the circumstance of such vessels having been exempted from 
supervision while building. 


Section 21. In every case in which the Character assigned to a ship may be proposed, on survey, 
to be reduced, notice is to be given in writing to the Owner, Master, or Agent, with an intimation that 
if the reduction be objected to, the Committee will be ready to direct a special survey, on the Owner, 
Master, or Agent agreeing to pay the expenses attending the same, provided on the said survey there 
shall appear sufficient ground for the proposed reduction. 


Section 22. 1. When the Surveyors consider repairs to be requisite, they are respectfully to 
communicate the same in writing to the Owner, Master, or Agent, and if such repairs be not entered 


“upon within a reasonable time, a corresponding report is to be made, as soon as possible, to the 


Committee for their decision thereon. 


2. All repairs of Ships or Machinery required at Ports where there is a Surveyor to this Society, 
in order to their obtaining a Character in the Register Book, or to their retaining the Characters 
assigned to them therein, must be carried out under the inspection, and to the satisfaction of the 
Society’s Surveyors. Ships or machinery repaired at Ports where there is no Surveyor to this Society 
must be surveyed by one of the Society’s Surveyors at the earliest opportunity. 


Section 28. Parties considering the repairs suggested by the Surveyor to be unnecessary or 
unreasonable may appeal to the Committee, who will direct a special survey to be held ; but should 


the opinion of the Surveyor be confirmed by the Committee, then the expense of sych special survey is 
to be paid bythe party appealing. 


Section 24. The Surveyors to the Society not to be permitted (without the especial sanction 
of the Committee) to receive any fee, gratuity, or. reward whatsoever for their own use or benefit, for 


any service performed by them in their capacity of Surveyors to this Society, on pain of immediate 
dismissal. 


Section 25. The Surveyors will be directed to attend on Special Surveys of ships or machinery 
while building or under damage or repair, when required by Merchants, Shipowners, or Underwriters ; 


. 
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the charge for which is to be regulated according to the nature and extent of the service performed. 


In all cases, the application for the assistance of the Surveyors must be made in writing addressed 
to the Secretary. 


Section 26. While the Committee use their best endeavours to ensure that the functions of 
the Society are properly executed, it is to be understood that neither the Committee nor the Society 
are under any circumstances whatever to be held responsible for any inaccuracy in any report or 
certificate issued by the Society or its Surveyors, or in any entry in the Register Book or other 


publication of the Society, or for any error of judgment, default, or negligence of the Surveyors, or 
other Officers or Agents of the Society. 


FUNDS. 


Section 27. The Funds to be under the authority and control of the Committee, and a state- 
ment of the Receipts and Expenditure to be annually printed for the information of the Subscribers. 


Section 28. The following Fees to be charged to the Owners of ships prior to their vessels 
being classed and registered in the book :— 


Criassine FEEs. 


For First Entry of Class in the Register Book. 


For each Ship under 250 tons gross... re wee ee £2 0 0 
sf of 250 and under 500 tons ples BE s0m 0 
: oo age we ee 40 0 
a TO saa Te ot Sere Ee 5 0 0 
a « S000) cc ARO ears. 6 0 0 
i CINE cok AIO on 7 ie kt 
- » 4,000 , 5,000 ,, Liat. Se 8 0 0 
* » 5,000 , 6,000 ,, ECON Bad ae A 2 G08 
b cgiOOp LW ete: 0. eels AS or XE 10 0 0 
” » 8,000 » 10,000 ees vee eve ET, at) 
¥ », 10,000 tons gross and upwards mea Fe ane 12 0 0 
For First Entry of Notification of “LMC” in the Register Book. 
For each Ship under 100 nominal HP .. re sos er “er £2 0 0 
= of 100 and under 200 ide dinkt HPs. ace eas 8°00 
e 5 RE at anaes Paes ae 4 0 0 
u LOGE) of Oo.) 2S AMET DiS ws 5 0 0 
+ » 500 nominal HP and above 6 20°70 


SPECIAL SURVEYS. 


Section 29. 1. For ships built under the special superintendence of the Surveyors (to entitle 
them to the distinctive mark +) :—2s. per ton for the first 1,500 tons gross ; 1s. per ton for every 
ton from 1,501 tons to 5,000 tons gross; 6d. per ton for every ton from 5,001 tons to 10,000 
tons gross and 38d. per ton for every ton beyond 10,000 tons gross. No fee to be less than £20. 


; —— 
50 per cent. to be added to these fees for the Special Survey during construction of Vessels 

for Carrying Oil in Bulk. 
2. For engines and boilers built under the special superintendence of the Surveyors (to entitle 

them to the distinctive mark > in red) :—5s. per nominal horse-power for the first 250 horse-power ; 


3s. for each horse-power from 251 to 500; 1s. for each horse-power from 501 to 1,000 ; and 6d. for 
each horse-power beyond 1,000. No fee to be less than £15. 


Nl ae 
r 


} 
. 
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The following rule is to be used for steno the Nominal Horse Power of Steam Reciprocating 
Engines in regulating the fees for their survey, viz. 
P +340 As Js 


NP= +7 4) where the boiler pressure is below 160 lbs. 


1000 100 


590 /D? 
wee Sma (v8, =) where the boiler pressure is 160 lbs. or above. 
Sultigds 
6 


For determining the Nominal Horse Power of Steam Turbine Engines = is to be substituted in the 
, where S.H.P. is the Total Shaft Horse Power. 


If the boilers are fitted with Forced Draught or Induced Draught appliances, 


D2 x7 8) 
above formule for Too 


then oa is to be taken instead of 3e 


ae D = diameter of L.P. Cylinder in inches, 
s = stroke in inches, 
H = heating surface in square feet, 
p = working pressure in lbs, per square inch. 

The square feet of heating surface represented by u will comprise the surfaces 
of the tubes, of the back tube plate or plates, and of the farnace and combustion 
chamber plating down to the level of the fire bars. 

The following rule is to be used for determining the Nominal Horse Power of Heavy Oil 
Engines in regulating the fees for their survey, viz. :— 
OSG Nea 
S 
D +50 
where NP = the Nominal Horse Power. 
: N = the number of power cylinders. 
D = the diameter of the power cylinders in inches. 
S = the stroke of the piston in inches. In the case of the opposed piston 
type of Engines § is half the combined stroke of the pistons. 
5 for Engines of the 4 8.C.8.A. type. 
10 for Engines of the 4 8.C.D.A. type. 
9 for Engines of the 2 8.C.8.A. type. 
18 for Engines of the 2 8.C.D.A. type. 
16 for Engines of the 2 S.C.S.A. opposed piston type. 
The following rule is to be nsed for determining the Nominal Horse Power of Petrol and Paraffin 
Engines in regulating the fees for their survey, viz. :— 


NEP 


ll 


N.H.P. ane where B.H.P. is the Brake aie Power at full power. 
For the survey and testing of each riveted air receiver the following fees will be charged :— 
For each riveted air receiver up to 200 cubic feet capacity ... ated. real 
For each riveted air receiver over 200 and up to 300 cubic feet ahs a eS oe 
For each riveted air receiver over 300 cubic feet capacity ... ove af ae 


Where seamless air receivers are made at works other than those at which the engines are 
constructed a fee of 10s, 6d. per receiver will be charged, provided that i in no case shall the fee charged 
be less than £1 1s. per ship. 


For the survey and testing of steam boilers fitted in Motorships, additional fees will be charged 
in accordance with the Society’s usual scale. 


3. For the survey and testing of each vertical Donkey Boiler, a fee of four gmineas will be charged. 
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4. No charge will be made for occasional or docking surveys, at ports in Great Britain and Ireland. 
For the survey of damage repairs essential to the continuation of class (whether a special damage 
report be required or not), for the survey of repairs due to wear and tear when they are of an extensive 
character, for surveys with a view to the re-instatement of class, and for the survey of alterations in the 
structure of a vessel, a fee will be charged according to the nature and extent of the services performed. 


For all surveys held at ports abroad a fee will be chargeable according to the nature and extent of 
the services rendered. 
5. SPECIAL PERIODICAL SURVEYS, Nos. 1, 2, and 3. 
For the Special Periodical Surveys of Iron and Steel Vessels (excepting Tugs), when such Surveys 
are held by the Society’s Exclusive Surveyors in Great Britain and Ireland. 
8.8. No. 1. S.S. No, 2. 8.5. No. 3. 


£ os & 8. &.8 

For Vessels under 250 tons gross ee ate 5° 0 6 0 8 0 
ae ai 500 ai ye ose Grd 9.0 12 0 

‘ le a ata Si a Tosca 12 0 15 0 

i ae ang es Arce eas il 14 0 20 0 

i eae Deh Be eee 16 0 21 0 

4 » 6,000 A oe Prema Wiig 11) 17 0 22 0 

rs » 8,000 fe ae cect. Ome) 18 0 23 0 

is » 10,000 ,, ete feasts te ae 19 0 24 0 

» over 10,000 18 0 20 0 25:0 


Fees for second 8.8. No. 1 ond daeopiene er Periodical Shitvaye on hulls of vessels to be 25 
per cent. in excess of the above scale. Fees for Special Periodical Surveys of hulls of Vessels Carrying 
Oil in Bulk to be 50 per cent. in excess of the fees chargeable for other vessels. 


Special Periodical Surveys of Machinery. 
Held at the Special Surve id Nos. 1, 2, and 3. 


For each Ship under 50 nominal HP. ... aS £5 0 0 
Pe » 100 = eee apes et eS 70 0 
z. 200 .. BOR 3 aye WAR ab FORO 
i » 3800 E ey ae ae 11 0 0 
» 400 oe na. ars.) at nitaee Tick oe 
* » 500 tt ao) -,tealyg hong peal Fee nigice 
= »» 1,000 wi Sin. ten wa gee al rage 
S 4» 2,000 = EERE sae Shee | 
as of 2,000 35 and above ... we 16 0 0 


For Modified Surveys of Petrol, Paraffin and Heavy Oil ie od Picts Auxiliaries 50 per 
cent. of the fees in the above scale will be charged. 


SPECIAL PERIODICAL SURVEYS, Nos. 1, 2, and 3, of TUGS. 


For the Special Periodical Survey of Tugs, when such Surveys are held by the Society’s Exclusive . 
Surveyors in Great Britain and Ireland. 
8.8. No.1. S.S. No. 2. 8.8. No. 3. 


& 8. & 8. £8. 
For Vessels under 100 tons gross 3 0 4 0 5 0 
» of 100 and under 200 tons gross 4 0 DOr wee eU 
» 200 ” 300 ” 5 0 6 OF OLA AG a0 
” 300 ” 400 % 6 0 8 0 10 0 
” 400 ” 500 as FixQ Sied 12 0 
Special Periodical Surveys of Machinery of Tugs. 
Held at the Special Surveys, Nos. 1, 2, and 3. 
For each Ship under 50 nominal HP. ... ae : “i tea Re ; ; 
” ; 75 : vee eee cee eee eae t 
a ” 100 “4 a ee eS 
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SPECIAL ANNUAL SURVEYS OF BOILERS. 
To be held when and after the Boilers are six ae 


For each Ship having 1 single ended boiler a LPAI HO 
And for each additional single ended boiler (including the dake 

boiler) «+... aa Bre xc <r at ae ede 0 

But the fee in no sade tate inci than .. ape fr = ty" 105 D250 

For survey of donkey boiler of sailing Rae. ase a oe ies 2 0 0 


In the cases of vessels fitted with double ended boilers, £1 to be added to the above scale-for each 
double ended boiler, the maximum fee remaining at £10. 

6. For Surveys for Restoration, Continuation, or the character A in Red, and in cases where the 
caulking of ships is superintended and tested by the Surveyors a charge will be made according to the 
nature and extent of the services rendered. 

7. All repairs which may be required on the Surveys above referred to, must be performed under 
the superintendence of the Society’s Surveyors. (See also Section 22.) 

8. In all cases where travelling expenses are incurred by the Surveyors in connection with the 
above services, they are to be defrayed by the parties interested in the same. 


Section 80. The class of a vessel is liable to be withheld, or, if already granted, may be 
withdrawn or expunged from the Register Book in the case of non-payment of any fees or expenses 
chargeable on account of such vessel. 


Section 31. Certificates of Classification, signed by the Chairman, Deputy-Chairman, or 
Chairman of the Sub-Committees of Classification, and countersigned by the Secretary, will be granted 
on application. 


FREEBOARD. 


Section 32. Fees for the Survey for Certificate of approval of Load line, and assignment 
of Freeboard, in Great Britain and Ireland. (Less 8} per cent. discount as from April, 1927.) 


Vessels “Vessels. 
For Vessels under 100 tons gross _—... an cae On 0 £4 0 0 
me * of 100 tons and under 300 a gross.. Par O 6 0 0 
a 300 ,, - MO0s 3 0. i nO 
re 500 ,, . 1,000, 4 0 0 ll 0 0 
nS ree 1,000 ,, mn 1,500 ,, 5 0 0 14 0 0 
ra 1,500. ,, ss 2,000 4, 6.0 0 17 0 0 
kent sae 2,000 ,, a 2,500 y, 700 20 0 0 
Ca Bo 2,500 4, . 83,000, 8 0 0 23 0 0 
',, every additional 1,000 tons up to 10,000 tons 210.70 3 0 0 
te » 1,000 ,, above 10,000 ,, Nil 8 0 0 


The same fee is to be charged for an unclassed wooden sailing or motor vessel whether opened out for survey or not. 
The fee for the inspection of minor alterations involving an alteration of freeboard in a vessel having a valid load line 
certificate is two-fifths the full fee chargeable. 


Section 38. Rules for Steel Ships, 15s.; if for Wood Ships and Composite Ships, 5s. 


London, 24th April, 1930, 


GENERAL REGULATIONS 


RELATING TO THE 


CLASSIFICATION OF STEEL VESSELS. 


1. Classification. (a) Genera/.—Steel vessels built in accordance with the Society’s Rules and 
Regulations, or with alternative arrangements equivalent thereto, will be classed so long as they are 
found upon careful annual and periodical survey to be in a fit and efficient condition for the safe 
conveyance of dry and perishable cargo. 


(5) Class 100A.—This class will be assigned to steel vessels built in accordance with the Society’s 
Rules and Regulations and the scantlings set forth therein for vessels having the maximum draught 
permitted by the dimensions. 


(c) Class 100A ‘‘With Freeboard.”—-This class will be assigned to steel vessels built in accordance de ‘ 
with the Society’s Rules and Regulations and the scantlings set forth therein for vessels having less Sa Cue’ fev 
than the maximum draught permitted by the dimensions, or such modification in these scantlings as 
may be approved in any special case by the Committee with the written consent of the owners. 


(a) Class | “Carrying Petroleum in Bulk.” —This class will be assigned to steel vessels built 
in accordance with the “Rules for the construction_of vesselsintended_to_carry_petrolenm in bulk.” 
Where departures from these Rules are permitted on account of the nature of the cargo and other _ 


circumstances the class may be suitably modified. A special notation will be added_to indicate the 
system of construction adopted. 


(e) Class 100A ‘‘ For Special Service.’’—Vessels in which the scantlings are equivalent to the 
general requirements of the Rules and the special tables for such vessels may be classed 100A, with a 
notation showing the particular service in which they are engaged, as—]QQ0A “ Dredger.” 


(/) Class A ‘‘For Special Service.’’—Vessels intended for special services may receive the class A 
without a numeral prefixed, provided the details of the scantlings and arrangements are approved by 
the Committee. Where the vessel is intended for other than river or inland water service the class will 
be—* With Freeboard.” a= ae 


To the class A will be affixed notations showing the particular services for which the vessels are 
intended, such as “ For river services” ; ‘‘ For towing services” ; ‘‘ For Channel services” and ‘ For 
coasting services.” 


In the case of vessels intended for channel and coasting services, the particular Channel and 
geographical limits of coasting will be defined, e.g., ‘ Bristol Channel”; ‘“ Newhaven-Dieppe” and 
‘Buenos Aires and Monte Video.” 


(g) Notation for Ice Strengthening :—Where a special notation “Strengthened for Navigation 
in Ice” is desired, additional strengthening is to be fitted in accordance with Section 41. 


() Equivalent Arrangements.—Deviations from the Rules will be allowed provided they are 
submitted to the Committee and considered by them to be equivalent to the requirements of the Rules, 
The builder shall obtain the owner’s sanction to such deviations when the Committee deem it to be 


necessary, 
Cc 
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2. Submission of Plans.—Where it is intended to build vessels for classification in the 
Register Book, plans of midship section and profile with deck and other plans showing the proposed 
dimensions, scantlings and arrangements, are to be submitted by the Builders through the local 
Surveyors for the approval of the Committee. 


8. Special Survey during Construction.—Vessels intended for classification in the Register 
Book are to be built under the Society’s Special Survey and vessels so built will be entitled to the 
distinctive mark *F in the Register Book. 

During the progress of construction, from the laying of the keel to the completion of a vessel, it 
is the duty of the Surveyors to examine the material and workmanship in order to ensure that the 
requirements of the Rules and the approved plans are satisfactorily carried out. The Surveyors are 
required to point out as early as possible anything that is objectionable, or that is not in accordance 
with the Rules or with the plans approved by the Committee for the particular vessel. 

4. Equipment.—tThe figure 1 placed after the character assigned to a vessel indicates that the 
anchors, cables, and hawsers of a vessel are in good and efficient condition and are in accordance with 
the requirements of the Rules. 

In the case of vessels classed “ For Special Services,” the figure 1 indicates that the equipment is 
considered by the Committee to be sufficient for the particular service in which the vessel is to be 
engaged. 

Tn cases in which the requirements of the Rules as to equipment have not been complied with, or 
in which the’equipment is found to be insufficient in quantity or defective in qnality, a line will be 
inserted in place of the figure 1, thus 100A-. 

5. Main and Auxiliary Engines and Boilers. Genera/.—The main and auxiliary engines 
and boilers of vessels intended for classification, or already classed, in the Register Book, are to be 
constructed under the Society’s Special Survey. Appropriate records will be made in the Register 
Book in red, such as 4#LMC 6,29 (Lloyd’s Machinery Certificate, June, 1929), or —~-NE&B 6,29 (New 
Engines and Boilers, June, 1929), or +NE 6,29, or NB 6,29. 

6. Novel Forms of Construction.—Where the proposed construction of a vessel or of the 
engines or boilers is novel in design or involves the use of unusual material, and where experience has 
not sufficiently justified the principle or mode of application involved, the notation “ Experimental” 
will be inserted under the class of the vessel in the Register Book, where the Committee consider such 
a course is desirable. 


If, in the opinion of the Committee, the engines or boilers are so inefficient as to imperil the 
vessel’s safety, no class will be assigned to the vessel. 

7. Date of Build.—The date of completion of the Special Survey of vessels built under the 
Society’s inspection will be taken as the date of build. 

8. Vessels not Built under Survey.—-The requirements of the Committee for the classification 
of vessels which have not been built under the Society’s Survey are set forth in the Rules. 


9. Periodical Special Surveys. (a) Genera/.—To entitle steel vessels to retain the characters 
assigned to them in the Register Book, they are required to be subjected to the Periodical Special 
Surveys, designated No. 1, No. 2, and No. 8, iu accordance with the requirements of the Rules. These 
surveys become due at 4 years, 8 years, and 12 years respectively from the date of build, and subsequently 
at the expiration of like periods from the date of the previous Special Survey No. 3 as recorded in the 
Register Book.* 


* Vessels built prior to 1923 and classed A “For Special Service” will be due for Special Survey at a period of four years 
from the date of the previous Special Survey, until the next Special Survey No. 3 is held. 
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In any case in which a vessel upon completion is not immediately put into commission, but is laid 
up for a period, the Committee, upon application by the owner, prior to the vessel’s proceeding to 
sea, may direct an examination of the vessel to be made in dry dock by the Society’s Surveyors, and if 
as the result of such survey the vessel as regards hull, engines, boilers and equipment (including boats) 
be reported in all respects free from deterioration, the periodical surveys shall become due at periods 
of 4, 8, and 12 years respectively from the date of such examination. 


Should a vessel at any time be submitted to Special Survey No. 3 before this becomes due, the 
Special Surveys subsequently required will be Nos. 1, 2, and 3 at 4 years, 8 years, and 12 years respectively 
from the date of such Special Survey No. 3 as recorded in the Register Book. 


(6) Surveys held in anticipation.—In cases in which it may suit the convenience of the owners, 
the Special Surveys Nos. 1 and 2 may be held at any time within 12 months previous to the dates at 
which they severally become due, and the Special Survey No. 3 may be held at any time before the 
date at which it becomes due. 


(c) Period allowed for completion of surveys.—In cases where it is inconvenient for owners to 
fulfil all the requirements of any of the Periodical Special Surveys at the prescribed time, part only of 
the survey need then be carried out, provided the remainder of the survey be completed within twelve 
months from the date at which it became due. When a Special Survey is only partly held, the 
Surveyors must give the owners, or their agents, written notice of the parts not surveyed, and report the 
facts to the Committee. 


(d) Occasional Surveys.—All vessels are subject to Annual, or Occasional Surveys when practicable. 
The requirements in respect of such surveys are set forth in the Rules. 


(e) Record of Periodical Special Surveys in Register Book.—Vessels which have satisfactorily 
passed any of the Periodical Special Surveys will have notations made against their names in the 
Register Book indicating the survey and the date at which it was held thus :—ssNo.1-15, ssNo.2-19, 
ssNo.3-6,23, 2ndssNo.3-6,35. Where Special Surveys are not completely carried out at one time, the 
date of Special Survey recorded in the Register Book will be the date of the survey at which the 
principal part of the requirements is complied with. 


(f) Main and Auxiliary Engines and Boilers.—The main and auxiliary engines and boilers are 
to be submitted to periodical survey as required by the Rules. 


10. Surveys of Repairs.—aAll repairs of vessels, engines and boilers that may be required in 
order that the vessels may retain their character in the Register Book, must be carried out under the 
inspection and to the satisfaction of the Society’s Surveyor when one is stationed in the district. When 
such repairs are effected at a port where there is no Surveyor to this Society, the vessel must be 
surveyed by one of the Society’s Surveyors at the earliest opportunity. 


When the Surveyors consider repairs necessary, they are respectfully to communicate their 
recommendations in writing to the owner, master, or agent ; and, if such repairs be not undertaken 
within a reasonable time, a report is to be made as soon as possible to the Committee. 


11. Notice of Surveys.—The Society’s Surveyors are required to attend for the purpose of 
holding surveys in their district, but the duty of giving notice when the attendance of the Surveyors is 
required to carry out Periodical Special Surveys or to supervise repairs, rests with the owners, masters, 
or agents. If such notice is not given, and the requisite surveys are not carried out, the characters of 


vessels are liable to be expunged from the Register Book. 
c2 
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12. Appeal from Surveyor’s Recommendations.—Interested parties, considering the 
recommendations of the Society’s Surveyors, as to the construction or repair of a vessel, to be in any 
case unnecessary or unreasonable, are entitled to appeal to the Committee, who will direct a special 
survey to be held ; but should the opinion of the Surveyor be confirmed by the Committee, the expense 


of stich special survey is to be paid by the party appealing. 


18. Certificates of Class. (@) General.—Certificates of first entry of classification and certifi- 
cates of character upon subsequent completed surveys on vessels, engines, and boilers, signed by the 
Chairman, the Deputy-Chairman, or the Chairman of the Sub-Committees of Classification, and 


countersigned by the Secretary, will be granted on application. 


(b) Provisional Certificates.—If the hull of a vessel has been built in accordance with the Rules, 
and a satisfactory report has been received from the Society’s Surveyors, a provisional certificate will be 
issued, if desired, stating the class to which the vessel will be entitled when the engines and boilers 
have been fitted on board in accordance with the Rules, and the Committee’s requirements otherwise 


complied with. 


14. Reconsideration of Class.—lIf, upon survey of any vessel, a material reduction is found to 
have taken place in the thickness of the plating and angles, the classification of the vessel will be 
reconsidered by the Committee. In every case in which the class assigned to a vessel is proposed to be 
reduced, notice is to be given in writing to the owner, master, or agent, with an intimation that if the 
reduction be objected to, the Committee will be ready to direct a spectal survey, if the owner, master, or 
agent agrees to pay the expenses attending the same, provided on the same special survey there shall 
appear sufficient ground for the proposed reduction of Class. yo 


15. Withdrawal of Class. (a) Non-compliance with Rules.—When the Rules as regards 
surveys on the hull, engines or boilers of a steam or motor vessel, or on the hull, masts, spars, or 
rigging of a sailing vessel have not been complied with, so that the vessel is not entitled to retain her 
class in the Register Book, the character will be expunged with a red line, under which the date of such 


withdrawal will be recorded. 


(6) Reported defects.—When it is found from reported defects in the hull, engines or boilers of a 
steam or motor vessel, or in the hull, masts, spars, or rigging of a sailing vessel, that the vessel is not 
entitled to retain her class in the Register Book, the character will be expunged with a black line, 
under which the date of such withdrawal will be recorded. 


(c) Owner's request.—When the class of a vessel is withdrawn from the Register Book by the 
Committee in consequence of a request from the owner, this will be indicated by the insertion of 
three dots (...) in column 7 of the Register of Steamers and column 8 of the Register of Sailing 
Vessels. 


(4) Infringement of freeboard conditions.—Where any vessel proceeds to sea with a less freeboard 
than that approved by the Committee, or where the freeboard mark is placed higher on the vessel’s 
sides than the position assigned by the Committee, the vessel’s class will be-liable to be expunged from 
the Register Book. 


— 
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PERIODICAL SURVEYS OF STEEL VESSELS. 


SPECIAL SURVEY No. 1. 


1. The vessel is to be placed on blocks of sufficient height in a dry dock, or on a slipway ; proper 
stages are to be made, and the holds and peaks are to be cleared for examination. 


2. In vessels having a single bottom the limber boards and ceiling equal to not less than two 
strakes fore and-aft on each side are to be removed, one such strake being taken from the bilges. 
Where the ceiling is fitted in hatches, the whole of the hatches and one strake of ceiling at the bilges 
are to be removed. 


3. The coal bunkers of steam vessels are to be cleared for examination, and ceiling is to be removed 
as in the holds. The bilges and limbers all fore and aft are to be cleaned out, so as to allow of these 
parts being properly examined. 


4. The framing and both siirfaces of shell plating are to be exposed, and cleaned and coated 
where necessary. Special attention should be given to the examination of the ash shoots, and the shell 
plating in way of the openings. 


5. In cases in which the inner surface of the bottom plating is coated with cement or asphalt, the 
removal of this coating may be dispensed with, provided it be carefully inspected, tested by beating or 
chipping, and found sound and adhering satisfactorily to the steel. 


6. If the vessel has a double bottom a sufficient amount of ceiling is to be removed to enable the 
condition of the tank top to be ascertained, and if it is found that the plating is free from dirt and 
rust, the removal of the remainder of the ceiling may, in the case of the First Special Survey, be 
dispensed with. 


7. The double bottom tanks are to be tested by a head of water to the light water-line, but in no 
case less than 8 feet above the inner bottom. Double bottom compartments, which are used for the 
carriage of oil fuel, are to be tested by a head of water extending to the load water-line, or by a head 
sufficient to give the maximum pressure which can come upon them in practice, whichever is the 
greater. 


Where peak tanks or other deep tanks for carrying water ballast are fitted, their watertightness is 
to be tested by a head of water not less than 8 feet above the crown of the tank. 


All water ballast tanks are to be cleaned out to admit of their being properly examined inside, 
special attention being given to the tanks under the boilers. 


All peak tanks, deep tanks and bunkers specially constructed for carrying oil fuel are to be 
examined internally and are to be tested by a head of water equal to 30 per cent. of the depth of the 
tank, or 8 feet, whichever is the greater, provided the tanks are fitted with overflows or other means to 
prevent a greater pressure than indicated above. Where the tanks are not fitted with overflows or 
other similar devices, they must be tested by a head sufficient to give the maximum pressure which 
can be experienced in practice. 
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In the case ot motor and other vessels burning oil fuel and carrying it in the double bottom and 
other tanks, upon the occasion of the First Special Survey No. 1 these tanks, with the exception of 
the fore and aft peak tanks, need not be examined internally, provided upon a general external 
examination of the tanks the Surveyor finds their condition to be satisfactory. In these cases the 
tanks are to be tested by a head of water of not less height than that stated in the preceding paragraph. 


8. When a deck originally required to be 3 inches thick is worn to 2} inches, 2} inches to 2 inches, 
it is to be renewed. If, however, such deck is found on survey to be in good condition the case will, 
upon application, receive the consideration of the Committee. 


9. The masts, spars, rigging, anchors, and general equipment of steam and sailing vessels are to 
be examined and either found, or placed, in good and efficient condition. 


10. The hatch covers and supports throughout are to be examined in position at the hatchways, 


- and, if defective, are to be renewed or made good. 


The Surveyors should report on the efficiency of the tarpaulins, cleats, and battens, or other means 
of securing the hatches. 


The ventilator coamings and covers are to be examined, and special care is to be taken to see that 
they are in an efficient condition. 


11. The steering engine and its connections, the telemotor gear, the steering rods, chains, blocks, 
rudder, quadrant, tiller, steering gear, windlass, pumps, sluice valves, watertight doors, and air and 
sounding pipes are to be carefully examined, and their condition is to be stated on the Surveyor’s report. 


The Surveyor is to see that doubling plates are fitted under all sounding pipes. 


12. Where holds are insulated for the purpose of carrying frozen or chilled meat, and the vessel 
in way of the insulation was examined by the Society’s Surveyors at: the time such insulation was 
fitted, it will be sufficient at the first Special Survey No. 1 to remove the limbers and hatches to enable 
the plating to be examined. 


13. The freeboard recorded in the Register Book is to be verified. 


14, The main and auxiliary engines ‘and boilers and electric fittings are to be examined and 
favourably reported on by the Society’s Engineer Surveyors. 


For Periodical Surveys of main and auxiliary engines and boilers and electric fittings see pages 20-23. 


Second and Subsequent Surveys No. 1. 
1. All the requirements of Special Survey No. 1 are to be complied with. 


2. In vessels having double bottoms all close ceiling is to be removed so that the inner bottom 
plating may be thoroughly examined. In vessels having single bottoms a sufficient amount of ceiling 
is to be removed to enable the structure below the ceiling to be examined. 


In insulated holds, the limbers and hatches are to be removed and enough insulation is to be 
removed to admit of the framing and plating being examined. 


3. All the double bottom tanks are to be examined internally. 
4. The plating in way of the sidelights is to be examined, and if the Surveyor deems it necessary, 


he may require holes to be drilled in any portion of the structure where signs of wastage are evident, 
in order to ascertain the thickness of the material. 
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5. The chain cables are to be ranged for inspection, and the anchors and chains are to be examined 
and placed in good working condition. If any length of chain cable is found to be reduced in mean 
diameter at its most worn part to the extent indicated in Table 56, it is to be renewed. 


6. The chain locker is to be examined internally. 


7. All mast and bowsprit wedging is to be removed, except where the plating of masts or bow- 
sprits is doubled in way of the wedging. 


SPECIAL SURVEY No. 2. 


1. The vessel is to be placed on blocks of sufficient height in a dry dock or on a slipway ; proper 
stages are to be made, and the holds and peaks are to be cleared for examination. 


2. In vessels having a single bottom, the limber boards and ceiling equal to not less than three 
strakes fore and aft on each side are to be removed, one such strake being taken from the bilges. 


Where the ceiling is fitted in hatches, the whole of the hatches and one strake of ceiling at the 
bilges are to be removed. 


3. The coal bunkers of steam vessels are to be cleared for examination, and ceiling is to be 
removed as in the holds. The bilges and limbers all fore and aft are to be cleaned out, so as to allow 
of these parts being properly examined. 


4, The framing and both surfaces of the shell plating are to be exposed, and cleaned and coated 
where necessary. Special attention should be given to the examination of the ash shoots and the 
shell plating in way of the openings. 


5. In cases in which the inner surface of the bottom plating is coated with cement or asphalt, the 
removal of this coating may be dispensed with, provided it be carefully inspected, tested by beating 
or chipping, and found sound and adhering satisfactorily to the steel. 


6. If the vessel has a double bottom, an additional amount of ceiling is to be removed to enable 
the condition of the inner bottom plating, stanchion feet, and the bottom plating of bulkheads and 
tunnel sides to be examined. If the Surveyor deems it necessary, the whole of the ceiling is to be 
removed. 


7. The double bottom tanks are to be tested by a head of water to the light water-line, but in no 
case less than 8 feet above the inner bottom. Double bottom compartments, which are used for the 
carriage of oil fuel, are to be tested by a head of water extending to the load water-line, or by a head 
sufficient to give the maximum pressure which can come upon them in practice, whichever is the 
greater. 


Where peak tanks or other deep tanks for carrying water ballast are fitted, their water-tightness 
is to be tested by a head of water not less than 8 feet above the crown of the tank. 


All double bottom tanks are to be cleaned out, to admit of their being properly examined inside, 
special attention being given to the tanks under the boilers. 


All peak tanks, deep tanks and bunkers specially constructed for carrying oil fuel, are to be 
examined internally and are to be tested by a head of water equal to 30 per cent. of the depth of the 
tank, or 8 feet, whichever is the greater, provided the tanks are fitted with overflows or other means to 
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prevent a greater pressure than indicated above. Where the tanks are not fitted with overflows or 
other similar devices, they must be tested by a head sufficient to give the maximum pressure which 
can be experienced in practice. 


8. The plating in way of the sidelights is to be examined, and if the Surveyor deems it necessary 


he may require holes to be drilled in any portion of the structure where signs of wastage are evident, 
in order to ascertain the thickness of the material. 


9. When a deck originally required to be 3 inches thick is worn to 24 inches, 24 inches to 
2 inches, it is to be renewed. If, however, such deck is found on survey to be in good condition, the 
case will, upon application, receive the consideration of the Committee. 


10. The chain cables are to be ranged for inspection, and the anchors and chains are to be examined 
and placed in good working condition. If any length of chain cable is found to be reduced in mean 
diameter at its most worn part to the extent indicated in Table 56, it is to be renewed. 


11. The chain locker is to be examined internally. 


12. The masts, spars, rigging and general equipment are to be examined and either found, or 
placed, in good and efficient condition. 


13. The hatch covers and supports throughout are to be examined in position at the hatchways, 
and, if defective, are to be renewed or made good. 


The Surveyors should report on the efficiency of the tarpaulins, cleats and battens, or other means 
of securing the hatches. 


The ventilator coamings and covers are to be examined, and special care is to be taken to see that 
they are in an efficient condition. 


14, The steering engine and its connections, the telemotor gear, the steering rods, chains, blocks, 
rudder, quadrant, tiller, steering gear, windlass, pumps, sluice valves, watertight doors, and air and 
sounding pipes are to be carefully examined, and their condition is to be stated on the Surveyor’s report. 


The Surveyor is to see that doubling plates are fitted under all sounding pipes. 


15. Where holds are insulated for the purpose of carrying frozen or chilled meat, and the vessel in 
way of the insulation was examined by the Society’s Surveyors at the time such insulation was fitted, it 
will be sufficient at the first Special Survey No. 2 to remove the limbers and hatches to enable the 
plating to be examined. 


16. The Freeboard recorded in the Register Book is to be verified. 


17. The main and auxiliary engines and boilers and electric fittings are to be examined and 
favourably reported on by the Society’s Engineer Surveyors. 


For Periodical Surveys of main and auxiliary engines and boilers and electric fittings see pages 20-23 


Second and Subsequent Special Surveys No. 2. 
1, All the requirements of Special Survey No. 2 are to be complied with. 


2. In. vessels having double bottoms all close ceiling is to be removed so that the inner bottom 
plating may be thoroughly examined. In vessels having single bottoms a suflicient amount of ceiling 
is to be removed to enable the structure below the ceiling to be examined. 
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In insulated holds the limbers and hatches are to be lifted, and enough insulation is to be removed 
to admit of the framing and plating being examined. 


3. All mast and bowsprit wedging is to be removed, except where the plating of masts or 
bowsprits is doubled in way of the wedging. 


SPECIAL SURVEY No. 8. 


1. The vessel is to be placed on blocks of sufficient height in a dry dock or on a slipway ; proper 
stages are to be made, and the holds and peaks are to be cleared for examination. 


2. All close and spar ceiling and casings of winch, windlass, soil, scupper, and air and sounding 
pipes are to be removed, and the whole of the steel work exposed for examination. The plating is to be 
examined in way of the sidelights, and in the accommodation sufficient lining should be removed to 
enable this to be done. Special attention should be given to the examination of the ash shoots and 
the shell plating in way of the openings. 


3. The coal bunkers of steam vessels are to be cleared for examination, and all ceiling is to be 
removed as in the holds. The bilges and limbers all fore and aft are to be cleaned out, so as to allow 
of these parts being properly examined. 


4. All rust is to be removed from the iron and steel throughout the vessel, and the surfaces are to 
be re-coated. 


5. In cases in which the inner surface of the bottom plating is coated with cement or asphalt, the 
removal of this coating may be dispensed with, provided it be carefully inspected, tested by beating or 
chipping, and found sound and adhering satisfactorily to the steel. 


6. If the Surveyor deems it necessary, he may require holes to be drilled in any portion of the 
structure where signs of wastage are evident, in order to ascertain the thickness of the material. 


7. Any parts of the structure which are found defective or materially less in substance than is 
required by the Rules are to be removed and replaced with proper materials, equal in substance and 
quality to that used in the original construction of the vessel. 


8. The double bottom tanks are to be tested by a head of water to the light water-line, but in no 
case less than 8 feet’ above the inner bottom. Double bottom compartments which are used for the 
carriage of oil fuel are to be tested by a head of water extending to the load water-line, or by a head 
sufficient to give the maximum pressure which can come upon them in practice, whichever is the 
greater. 


Where peak tanks or other deep tanks for carrying water ballast are fitted, their watertightness is 
to be tested by a head of water not less than 8 feet above the crown of the tank. 


All double bottom tanks are to be cleaned out, to admit of their being properly examined inside, 
special attention being given to the tanks under the boilers. All peak tanks, deep tanks and bunkers 
specially constructed for carrying oil fuel are to be examined internally and are to be tested by a head 
of water equal to 30 per cent. of the depth of the tank, or 8 feet, whichever is the greater, provided the 
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tanks are fitted with overflows or other means to prevent a greater pressure than indicated above. 
Where the tanks are not fitted with overflows or other similar devices, they must be tested by a head 
sufficient to give the maximum pressure which can be experienced in practice. 


9. When a deck originally required to be 3 inches thick is worn to 2} inches, 2} inches to 2 inches, 
it is to be renewed. If, however, such deck is found on survey to be in good condition, the case 
will, upon application, receive the consideration of the Committee. 


10. The chain cables are to be ranged for inspection, and the anchors and chains are to be 
examined and placed in good working condition. If any length of chain cable is found to be reduced 
in mean diameter at its most worn part to the extent indicated in Table 56, it is to be renewed. 


11. The chain locker is to be examined internally. 


12. The masts, spars, rigging, and general equipment of steam and sailing vessels must be 
examined and either found, or placed, in good and efficient condition. All mast and bowsprit wedging 
is to be removed, whether the plating of iron or steel masts or bowsprits is doubled or not. 


In sailing vessels, the standing rigging is to be lifted, and the service and parcelling stripped off the 
nips, bends, and splices for examination ; if, however, the rigging has been recently fitted, particulars of 
the cases are to be submitted for the consideration of the Committee. The bobstay pins, the deadeyes 
and rigging screws to the whole of the standing rigging, also all bolts or pins and fittings are to be 
carefully examined. 


13. The hatch covers and supports throughout are to be examined in position at the hatchways 
and, if defective, are to be renewed or made good. 


The Surveyors should report on the efficiency of the tarpaulins, cleats, and battens, or other means 
of securing the hatches. 


The ventilator coamings and covers are to be examined, and special care is to be taken to see that 
they are in an efficient condition. 


14. The steering engine and its connections, the telemotor gear, the steering rods, chains, blocks, 
rudder, quadrant, tiller, steering gear, windlass, pumps, sluice valves, watertight doors, and air and 
sounding pipes, are to be carefully examined, and the condition of the same is to be stated on the 
Surveyor’s report. 


The Surveyor is to see that doubling plates are fitted under all sounding pipes. 


15. Where holds are insulated for the purpose of carrying frozen or chilled meat, and the vessel in 
way of the insulation was examined by the Society’s Surveyors at the time such insulation was fitted, 
the limbers and hatches are to be lifted, and enough insulation is to be removed in each of the chambers 
to admit of the framing and plating being exposed to satisfy the Surveyors of their general condition. 


16. The freeboard recorded in the Register Book is to be verified. 


17. The main and auxiliary engines and boilers and electric fittings are to be examined and 
favourably reported on by the Society’s Engineer Surveyors. 


For Periodical Surveys of main and auxiliary engines and boilers and electric fittings see pages 20-23. 
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Second and Subsequent Special Surveys No. 8. 


1. All the requirements of Special Survey No. 3 are to be complied with. 


2. In steamers, the inside of the bunkers, and the parts in way of the boilers, are to receive the 
Surveyors’ particular attention, in view of the special liability of these parts to deterioration. 


3. The shell plating is to be drilled at such parts as the Surveyors may consider necessary to 
satisfy themselves as to the thickness. The number of holes drilled on each side of the vessel is to be 
in no case less than three in each strake of plating not covered with cement, the holes being drilled 
about amidships, and in the vicinity of the peak bulkheads. All paint as well as rust is to be entirely 
removed before the plates are gauged, and the actual thicknesses at all parts drilled are to be stated on a 
sketch which is to accompany the Surveyors’ report. 


The plating in way of cement in the bottom need not be drilled, provided the cement be found to be 
adhering satisfactorily to the plating, and the Surveyors consider drilling at this part unnecessary. 


4. Where holds are insulated for the purpose of carrying frozen or chilled meat, and the vessel in 
way of the insulation was examined by the Society’s Surveyors at the time such insulation was fitted, 
the limbers and hatches are to be lifted, and additional insulation is to be removed in each of the 
chambers to admit of the framing and plating being exposed to satisfy the Surveyors of the general 
condition of the same, and to enable the shell plating to be drilled as required by the Rules. 


5. In cases in which a Second Special Survey No. 3 is held on a vessel before she is 24 years old, 
the drilling of the outside plating referred to in clause 3 may be postponed until she reaches that age ; 
but, until the requirements as to drilling have been fully complied with, the Survey in such cases will 
be described in the Register Book as Special Survey No. 3. 


6. In cases in which the requirements of the Second Special Survey No. 3 are fully complied with 
before a vessel is 24 years old, the fact will be noted in the Register Book. Such notation, however, 
will not exempt a vessel from compliance with the requirements of the Survey as regards drilling when 
she is 24 years old, or at the first Special Survey held after that time, unless the drilling has been done 
at the previous Special Survey. j 
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PERIODICAL SURVEYS OF MAIN AND AUXILIARY 
ENGINES AND BOILERS, AND ELECTRIC FITTINGS. 


ENGINES AND BOILERS OF STEAM VESSELS. 


‘1. The machinery and boilers of all steam ships and the donkey boilers of sailing vessels are 
to be surveyed annually if practicable, and in addition are to be submitted to a Special Survey upon the 
occasions of the vessels undergoing the Special Periodical Surveys Nos. 1, 2, and 3, prescribed in the 
Rules, unless the machinery and boilers have been specially surveyed within a period of twelve months. 


2. At these Special Surveys, and on other occasions if deemed necessary by the Surveyors, the 
propeller, stern-bush, sea connections, and their fastenings, are to be examined while the vessel is 
in dry dock. 


8. The screw shaft is to be drawn at intervals of not more than three years in the cases of 
shafts fitted with continuous liners, and of shafts fitted with approved glands, or other approved 
appliances, at their after ends to permit of them being efficiently lubricated. In the cases of other 
screw shafts,-they should be drawn at intervals of not more than two years. (On the application 
of owners, the Committee will be prepared to give consideration to the circumstances of any 
special case.) 


4. The cylinders, pistone, slide valves-‘and crank shafts of reciprocating engines, and the blading, 
rotor shafts, and rotors as far as practicable, of turbine engines, together with thrust and intermediate 
shafts, pumps and condensers, are to be examined, and if necessary the condenser is to be tested. 
Where reduction gears are fitted, the shafts, shaft bearings, and teeth of the gears are to be 
examined. 


5. The valves,- cocks, pipes and strainers of the pumping arrangements are to be 
examined. 


6. The boilers and superheaters are to be. examined internally and externally, and if deemed 
necessary by the Surveyors, both boilers and superheaters are to be drilled or tested by hydraulic 
pressure; the safe working. pressure is to be determined by their actual condition. 


7. The steam pipes and the principal boiler mountings are to be examined and the safety 
valves set to the safe working pressure. 


8. If satisfactory, these Surveys will be recorded in the Register Book thus :—* LMC6,29” 
in red or “B&MS6,29” in red. 


' 9. “EMC” (Luoyn’s Macuiyery Crrtiricare) denotes that the machinery and boilers are 
fitted in accordance with the Rules; and when followed by a date, indicates that they were found 
at that time to be in good condition. “MS” with a date denotes that the engines at that time 
were found upon inspection to be in good condition. “BS” with a date denotes that the boilers 
were found upon inspection at that time to be in good condition: 


10. “B&MS” (Borers ann Macninery Surveyep), with a date, denotes that the boilers 


and machinery, though not fitted strictly in accordance with the Rules, were found upon inspection 
at that time to be in good condition. 
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11. In the event of either the machinery or boilers appearing to be impaired to such an 
extent as to render it desirable that either or both be specially surveyed within the periods 
prescribed above, a Certificate for either machinery or boilers for a limited period will be granted 
according to the nature of the case. 


BOILERS. 

1. Water tube boilers are to be specially surveyed annually. 

2. The boilers of all vessels are to be specially surveyed when six years old, and subsequently they 
are to be specially surveyed annually. 

3. At these surveys the boilers and superheaters are to be examined internally and externally, and 
if deemed necessary by the Surveyors, both boilers and superheaters are to be drilled or tested by 
hydraulic pressure ; the safe working pressure is to be determined by their actual condition. 

4, The steam pipes and the principal boiler mountings are to be examined, and the safety valves 
set to the safe working pressure. 

5. If satisfactory these surveys will be recorded in the Register Book thus :—* BS6,29 ” in red, 
and “ DBS6,29” in red respectively. 

6. “BS” (Bomers Surveyep) or “ DBS” (Donkey Borer Surveyep), with a date, denotes 
that the boilers were found upon inspection at that time to be in good condition. 

7. In the event of the boilers appearing to be impaired to such an extentas to render it desirable 
that they be specially surveyed within the periods prescribed above, a Certificate for a limited period 
will be granted according to the nature of the case. 


PETROL, PARAFFIN AND HEAVY OIL ENGINES AND THEIR AUXILIARIES. 

1.—(a) In the cases of vessels propelled by petrol, paraffin and heavy oil engines a complete 
survey of the machinery, as detailed in clause 2, is to be held upon the occasions of the vessels 
undergoing the Special Periodical Surveys Nos. 1,2 and 3, prescribed in the Rules (see pages 13 to 19), 
unless the machinery has been thus surveyed within a period of twelve months. 

(6) At each intervening period of two years a modified survey of the machinery, as detailed in 
clause 3, is to be held. 

2. Complete Periodical Survey.—The complete periodical survey required in clause 1, paragraph(q) , 
will consist of the following :— 

(a) The main engines and the auxiliaries are to be examined throughout, viz., all cylinders, 
pistons, valves and valve gears, connecting rods and their top and bottom end brasses, crossheads, 
guides, pumps, clutches, reversing gears, crank, thrust and intermediate shafts, propeller, stern bush, 
sea connections and their fastenings. 

(4) If compressed air is employed, the cylinders, pistons and valves of the compressors are to be 
examined. The air receivers are to be examined internally if possible, and, together with the air 
pressure pipes, are to be cleaned internally, if necessary, by means of steam, or otherwise. If the air 
receivers cannot be examined internally, they are to be tested by hydraulic pressure to twice the 
working pressure, attention being specially given in the case of welded receivers to the end and 
longitudinal joints. 

(c) If electric ignition is employed the electric leads are to be examined and the system is to be 
tested. The magnetos are to be sent for inspection and overhaul to competent repairers. 
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(d) Where reduction gears are fitted, the shafts, shaft bearings and teeth of the gears are to be 
examined, 


(e) Separate fuel storage tanks and daily service tanks, their fittings and connections are to be 
examined and, if deemed necessary by the Surveyor, the tanks are to be tested to the same pressure as 
specified for new tanks. 


(f) The manceeuvring of the engines is to be tested under working conditions. 


3. Modified Survey —The modified survey required in clause 1, paragraph (4), will consist of the 
following, viz. :— 

(a) The parts of the engines which the engineers of the vessel open up for adjustment and 
’ overhaul should be examined and reported upon. The survey is to include, for each main engine, the 
examination of at least two pistons, with their cylinders, covers and valves, connecting rods and their 
top and bottom end brasses, two of the main crank shaft journals and bearings, and one of the 
intermediate shaft bearings. If these are all satisfactory, their condition may be taken as 
representing that of the other similar parts. 


In the case of main engines having less than four cylinders, one of each of the parts aforementioned 
will be considered sufficient if found satisfactory. 


Where petrol, paraffin and heavy oil engines are fitted for driving auxiliary machinery, a similar 
course is to k2 adopted, but in this case one of each of the parts aforementioned of each a eoeie will be 
sufficient, if found to be satisfactory. 


(6) The valve gears are to be examined, as far as practicable. If found to be satisfactory, they 
need not, be dismantled. 


(c) The pumps, air compressors and clutches (where fitted), cai reversing gears, are to be 
examined as far as practicable. If found to be satisfactory, they need not be dismantled. 


(d) If compressed air is employed, the air receivers are to be examined internally if possible, 
and, together with the air pressure pipes, are to be cleaned internally, if necessary, by means of steam, 
or otherwise. 


(e) If electric ignition is employed the electric leads are to be examined and the system is to be 
tested. The magnetos are to be sent for inspection and overhaul to competent repairers. 


(f) Separate fuel storage tanks and daily service tanks, their fittings and connections, are to be 
examined externally, and, if deemed necessary by the RUE UEEES the tanks are to be tested to the same 
pressure as specified for new tanks. 


(g) If the examination reveals any defects, the Surveyor should recommend such further opening 
up as he may consider to be necessary. 


4. Screw Shaft.—The screw~shaft is to be drawn at intervals of not more than three years in the 
cases of shafts fitted with continuous liners, and of shafts fitted with approved glands, or other 
approved appliances, at their after ends to permit of them being efficiently lubricated. In the cases 
of other screw shafts, they should be drawn at intervals of not more than two years. (On the 


application of owners, the Committee will be prepared to give consideration to the circumstances 
of any special case.) 
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5, Record of Survey—If the various parts mentioned in clauses 2 or 8 are found to be in a 
satisfactory condition, and the Surveyor finds that the machinery generally is in good order, he should 
recommend the vessel to have a fresh record of LMC, or LMO(M) as the case may be. 


ELECTRIC FITTINGS. 


1. On the occasions of vessels undergoing the special surveys Nos. 1, 2 and 3 prescribed in the 
Rules, the electric installations are to be examined. 


2.—(a) Where the electric fittings are for lighting purposes only, the installations are to be 
generally examined and tested under working conditions. 


(6) The fittings on all main and sub-distribution switchboards and boxes are to be examined to 
ensure that the circuits are not overfused. 


(c) The electric cables are to be examined as far as practicable without dismantling any fixtures 
or casings. 

3.—(a) Where the electric generators are also used for supplying power for driving auxiliary 
machinery, steering gear, windlass or refrigerating machinery, the prime movers are to be opened out 
for examination in accordance with the Rules for the survey of Machinery set forth on pages 20 to 23 
of the Rules. 


(6) The generators and all motors driving essential auxiliary machinery are to be examined as 
far as practicable. 

(ec) All fittings on main and sub-distribution switchboards and boxes are to be examined to 
ensure that the circuits are not overfused. 

(d) The electric cables are to be examined as far as practicable without dismantling any fixtures 
or casings. 

(e) A megger test is to be made on all motors and cables, and the insulation resistance is not to 


be less than 100,000 ohms. 


(f) All generators are to be run in turn or simultaneously; all main switches and current 
breakers are to be operated, and all lamps, heaters, motors and other appliances run, though not 
necessarily under fall load or simultaneously. 


ANNUAL OR OCCASIONAL SURVEYS OF STEEL VESSELS. 


1. At annual, or occasional surveys, vessels are to be examined generally as far as possible. 


2. When a vessel is placed in dry dock, or on a slipway, the Society’s Surveyors at the port are to 
avail themselves of the opportunity to examine the bottom of the vessel, and to examine the vessel 
throughout, as far as practicable, in order to satisfy themselves generally as to her condition. 


3. Special attention should be given to the examination of the ash shoots and the shell plating in 
way of the openings, and to the condition of the hatchways, ventilators, and other openings in 
the deck. pening 


24 LLOYD’S REGISTER OF SHIPPING, 


4. Whenever the engines or boilers are taken out, the bearers, with the floor plates, girders, rivets, 
and other parts of the structure, under them, are to be surveyed ; and whenever the bottom plating 
is to be cemented, a survey.is to be held prior to the cement being laid. The masts and spars are 
to be subject to examination by the Surveyors when deemed necessary by them on other occasions 
besides Special Surveys. 


5. The requirements for the survey of main and auxiliary engines and boilers and electric fittings 
are set forth at pages 20-23. 


VESSELS NOT BUILT UNDER SURVEY, 


1. Hull.—(a) Where a character is required for vessels not surveyed while under construction, 
application must be made to the Committee in writing. Drawings, with scantlings of the vessel 
marked thereon, as well as particulars of the testing of the steel used in the construction of the 
vessel, should be furnished. 


A special examination is to be made, for which purpose the vessel is to be placed on high blocks in 
a dry dock or on ways; the hold is to be cleared and proper stages made; the rivets and plating of 
the bottom are to be thoroughly examined ; the close ceiling in the hold is to be removed as required 
for Special Survey No. 3. The coal bunkers of steam vessels are to be cleared; the whole of the 
frames, stringers, floor plates, keelsons, engine and boiler bearers, beam knees, watertight bulkheads 
rivets, and inner surface of the plating are to be exposed to view; all oxidation is to be removed from 
these parts and from the outside plating, rivets, keel, stem, sternpost, and rudder. 


Tn cases where the inner surface of the bottom plating is coated with cement or asphalt, if the 
coating be carefully inspected, and tested by beating or chipping, and found sound and adhering 
satisfactorily to the steel, its removal may be dispensed with, provided that upon the removal of a | 
portion, the plating,-frames, and rivets under it be found in satisfactory condition. | 


(5) When the vessel is so prepared, the Surveyors are to ascertain the scantlings of the various 
parts, and verify the particulars given on the drawings furnished, drilling the shell plating and other 
parts where deemed necessary for this purpose. A few rivets are to be removed from various parts 
to ascertain their quality and the character of the countersinking and workmanship. A full report 
is to be made on a first entry report form in order that a character may be assigned to the vessel. 


2. Machinery.—The engines are to be opened out for survey, at least to the extent required for the 
Special Surveys Nos. 1,2 and 3; the screw shaft is to be drawn and examined, and the arrange- 
ments of sea cocks, bilge suctions, and valves, are to be made to conform to the requirements of 
the Rules. 


The boilers are to be examined as required at Special Surveys, and the working pressure is to be 
determined from their actual scantlings in accordance with the Rules for the construction of boilers, 
and particulars should be furnished respecting’ the testing of the steel. 


The electric fittings are to be examined as required at Special Survey. 


3. Periodical Surveys.—The periodical surveys are subsequently to be held as in the case of vessels 
built under survey. ; 


w 
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RULES FOR THE 
BUILDING OF STEEL VESSELS. 


SUBMISSION OF PLANS. 


Section 1. 1. Submission of Plans.—Where ships are built for classification in the Register 
Book, plans of Midship Section, Longitudinal Section, Decks, Scheme of Riveting, Watertight 
Bulkheads, Deep Tanks, Oil Fuel Bunkers, Widely Spaced Pillars and Girders, Panting Arrangements, 
Strengthening of Bottom Forward, Propeller Brackets, Balanced Rudder, Bossed Framing, Cruiser Stern, 
Large Deckhouses, and any other plans which may be required, showing the details of the scantlings 
and arrangements proposed, are to be submitted through the local Surveyors for the approval of the _ 
Committee before the work is commenced. ing me Sea rumg aw case Ga Net re | 


TYPES OF VESSELS. 


Section 2. 1. (a) The Rules and Tables give the scantlings for two basic types of vessels which 
are denoted—“ Full Scantling Vessel” and “Complete Superstructure Vessel.” 


(6) The scantlings for the “Full Scantling Vessel” will entitle the vessel to the maximum 
draught that can be assigned for the dimensions of the ship. 


(c) The scantlings for the “Complete Superstructure Vessel” will entitle the vessel to the 
maximum draught that can be assigned when the Depth for Freeboard Assignment is taken to 
the deck next below the complete superstructure deck. 


(d) For vessels which are intermediate in character between the two basic types, the scantlings are 
to be determined by the interpolation between the requirements for full scantling vessels and for 
complete superstructure vessels in proportion to the draught desired. 


(e) Vesselsin which the draught desired is less than could be assigned as a “‘ Complete Superstructure 
Vessel” may be specially considered by the Committee, and the scantlings adjusted according to the 
circumstances of the case and the draught desired, with the written consent of the gyners. 


In such cases, however, the standard of strength in relation to the draught must not be less than 
that represented by the two basic types referred to above. 


(/) The class 100A will be assigned to vessels which comply with the requirements for a full 
scantling vessel. 


(g) The class 100A “with freeboard” will be assigned to vessels which have a draught less than 
the maximum that can be assigned for the corresponding full scantling vessel. 


(4) The Rules and Tables are framed for vessels of average ratios of breadth to depth, and of ratio 
of length to depth not greater than 13}. Where the proportions are abnormal, special structural 
arrangements will be required to secure conformity with the standard of strength of the Rules. 
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DETERMINATION OF SCANTLING NUMERALS. 


Section 8. 1. Principal Dimensions.—(a) The Length ([_) is to be measured from the fore side of 
the stem to the after side of the sternpost on the summer Joad water line. 

The length (L) of vessels having crniser sterns is to be taken as 96 per cent. of the extreme 
length measured from the fore side of the stem_to the aftermost part of the cruiser stern, but 
is not to be less than the length from the fore side of the stem to the after side of sternpost, 
or to the centre of the rudder stock where a sternpost is not fitted. 


() The Breadth (B) is to be the greatest moulded breadth of the vessel. 


(c) The Depth (D) is to be measured at the middle of length, from the top of keel to the top of 
beam at side of uppermost continuous deck. Where the draught desired corresponds to that which 
- could be assigned as a Complete Superstructure vessel the depth is to be measured to a point 


me es 


Jats urhe rvouweve , feet in length, and 8 feet above this deck in vessels greater than 300 feet in length. Where a vesse] 


has more than one complete tier of superstructures, (D) is to be measured to the deck next above 


that from which the freeboard is assigned. For the purpose of these Rules, the deck to which the 


(d) A Frening Depth (d) is to be measured vertically at the middle of length, from the top of 
ordinary floor or the top of double bottom at side to the top of the beams at side of the lowest deck or 
v its equivalent. 
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(e) Proportions.—The depth (D) is to be used in determining the proportions, except in way of a 
strength deck other than the upper deck, where the depth is to be taken to the strength deck. 
In vessels in which the depth has been modified as prescribed in paragraph (c) on account of the 


dranght, the depth to be used_in determining the proportions is to be the actual depth to the upper 


deck. 
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2. Scantling numerals.—The scantlings of the principal parts of the vessel are to be determined by 


(1) The depth D 


(2) The numerals L x D and L x (8 + D) which are to be known as the 
“First Longitudinal Numeral” and the “Second Longitudinal Numeral” 


respectively. 
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RULES FOR 


KEELS, STEMS, AND STERNFRAMES. 


Section 4. .1. Materials—(a) Where forgings are 
made from scrap material, either scrap iron or scrap steel 
‘may be used, but a mixture of scrap iron and scrap steel is 
not to be employed. 


(b) Where forgings are made of Ingot Steel, the 
requirements of Section 10 of the Rules for the Testing of 
Materials are to be complied with. 


(c) Where castings are used, the requirements of 
Section 9 of the Rules for the Testing of Materials are to 
be complied with. 


2. Bar Keels.—The dimensions of bar keels are to be 
as given in Table 1. The scarphs connecting the lengths of 
bar keel to each other and of the keel to the stem and stern- 
frame are to have a length of nine times the thickness of the 
keel, and the rivet holes required in the thin ends of the 
scarph connections are to be drilléd in position. 


ao 3. Flat Plate Keels—The breadth and thickness of 
Bsc dips plate keels are to be as given in Tables 18 and 19, and 
intereostal keelson plates, or centre through plates, are to be 
connected to the keel plate by angles of the dimensions 
given in Table 10 for vessels with single bottoms and as 
given in Table 6 for vessels with double bottoms. The 
keel plates are to overlap the stem and the sternframe. 


' hw 


4. Stems.—The dimensions of the stem are to be as 
7 given in Table 1, but may be gradually reduced from the 
‘load waterline to the stem head where the sectional area 
may be 75 per cent of the Table requirements. 


5. Sternframes in Single Screw Vessels.—(a) The 
dimensions of the sternframe are to be as given in Table 1, 
but may be gradually reduced from the lower part of the 
rudder trunk to its head where the sectional area may be 50 
per cent of that given in the Table. 

The length of the sole piece of the sternframe in way 
of the aperture should be kept as short as possible. 

In vessels having cruiser sterns the scantlings of the 
rudder post should be the same as required for the propeller 
post. 

(0) Where the length exceeds 275 feet the foremost or 
propeller post is to extend above the arch of the stern- 
frame and is to be efficiently connected to a deep transom 
plate which should be attached to the adjacent deck 
structure where practicable. 

In the case of vessels whose length does not exceed 275 
feet this requirement will eee teat if a cruiser stern is fitted. 
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(c) The sectional area of the sole piece of the stern- 
frame is to be at least 20 per cent greater than that of 
the propeller post; this increase is to be provided in. the 
thwartship dimension of the sole piece as far as possible. 


(4) The thickness of the boss of the propeller post is to 
be at least 60 per cent of the thickness of the sternframe. 


(e) The lower portion of the sternframe forming the 
keel connection is to extend forward from the fore side of 
the propeller post a distance of three times the amidship rule 
frame spacing, but need not extend forward of the after peak 
bulkhead provided an efficient sunolineny i is obtained to the 


keel. au) le 

(f) In steamers,above 350 feet in length the shell 
plating is to be connected to the sternframe below the boss 
with three rows of rivets. 


6. Sternframes in Twin Screw Vessels.—(a) In the 
case of twin screw steamers which have no propeller aperture, 
sailing vessels and paddle steamers, the dimensions of the 
sternframe are to be as given in Table 1, but may be reduced 
from the lower part of the rudder trunk to its head, where 
the sectional area should be 75 per cent of that given in 
the Table. 


(6) The lower portion of the sternframe forming the 
keel connection is to extend forward a distance of twice 
the amidship rule frame spacing from the fore side of the 
sternframe, but need not extend forward of the aft peak 
bulkhead provided an efficient attachment is obtained to 
the keel. 


7. Sternframes—General.—(a) The lower portion of the 
sternframe is to be flattened out to give an efficient attach- 
ment to the flat plate keel when that form of construction 
is adopted. 

(b) The sternpost is to extend to the top of the transom 


plate and is to pane thereto by two double riveted 
angles where t e, brea of the, post exceeds 74 inches. 


The transom plate is to be *10 inch thicker ae the 
floors and is to have a depth of six times the, thickness \ 
required for “‘sternframes with apertures.” 


(c) Where sternframes are made in more than one piece 
the scarph connections are to have a length of three times 


the fore and aft dimension of the sternframe and a breadth @ pom ae gag 


of one and a half times the fore and aft dimension of the 
sternframe and are to be connected by four rows of rivets. 
The thickness of the tips of the scarphs is to be 13 per ¢ cent 


of the thwartship dimension of the post. ia ‘ 
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(¢ “eaenr.aand rudder coupling. The gudgeons are to have a depth 
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In vessels having cruiser sterns, the scarph of the rudder 


2 post in single screw ships should not be fitted in the vertical 


portion of the post above the top gudgeon. 


(d) Gudgeons are to be forged on, or cast with the 
sternframe, and spaced to suit the rudder arms. The upper 
gudgeon should be as near as practicable to the rudder trunk 


of 70 per cent of the rudder head and a thickness of 50 per 
cent of the diameter of the pintles. The depth of the 
bottom gudgeon is to be sufficient to take a rudder pintle 
having a parallel length equal to 40 per cent of the diameter 
of the rudder head. 


vA . 


(e) In high powered vessels and in vessels with rudders 
of abnormal size or proportions, a plan of the proposed 
arrangement of the sternframe is to be submitted for the 
approval of the Committee. 


+B: Fuge: 4th ete 
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me Section 5. 1. Materials—(a) Where forgings are 
made from scrap maverial, either scrap iron or scrap steel 
may be used, but a mixture of scrap iron and scrap steel is 
- not to be employed. 


(>) Where .forgings are made of Ingot Steel, the 
requirements of Section 10 of the Rules for the Testing 
of Materials are to be complied with. 


(c) Where castings are used, the requirements of 
Section 9 of the Rules for the Testing of Materials are to 
be complied with. 


2. Scantlings.—(a) The diameters of rudder heads are 
to be determined from Table 41, on the basis of the speed 
of the vessel in conjunction with a numeral A x D, 


where A is the total area in square feet of the rudder 
abaft the forward edge of the main piece, and 


D is the distance, in feet, of the centre of gravity 
of area A abaft the centre line of the pintles. 


(0) The scantlings of the rudder arms, coupling bolts, 
and other details, are to be in accordance with the require- 
‘ ments of Tables 42, 43 and 44. 


3. Single Plate Rudders.—(a) The main piece of 
single plate rudders is to have a straight taper from below 


‘ » Phal /hx> the top pintle to- the heel, where it is to be of the size 
Piwen required by Table 43. The diameter at the top pintle is 


~_}te_be not less than that of the rudder head. The arms _ 
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are to be fitted on alternate sides of the plate. Small fillets 
to arms forged or cast on the main-piece are to have a radius 4 
of not less than 20 per cent of the distance between the arms. A. 
Large fillets are to have a radius at least equal to half the 
distance between the arms. 


(6) Where arms are shrunk upon and keyed to the 
main piece, the diameter of the latter in way of each arm 
is to be increased 10 per cent to admit of an efficient key- 
way being cut. This increase in thickness is to be uniform 
all round the main piece, and is to extend above and below 
each arm for a distance equal to the increase in diameter, 
from which points it is to be gradually tapered over a 
similar distance into the normal diameter of the main piece. 
The thickness of the key is to be equal to 10 per cent of the 
diameter of the main piect, and its breadth equal to twice 
its thickness. 


4, Couplings.—Where rudder heads are coupled, the 
dimensions of the bolts and the flanges of the palms are to 
be as required by Table 42, and the width of material outside 
the bolt holes is not to be less than two-thirds the diameter 
of the bolts. The bolts are to be “ fitted,” and the nuts are 
to be in proportion to the size of the bolts. Locking plates, 
split pins, or other efficient means are to be adopted to 
prevent the nuts from turning. The thickness of the tips 
of the palms of scarphed couplings is to be 13 per cent of 
the diameter of the head, ~2waaue Wor Cacturg vhehe 
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5. Pintles.—(a) The pintles are to be spaced as 
required by Table 48, and the top pintle should be as near Putte 
as practicable to the rudder trunk. The pintles are to 
have the same depth as the gudgeons, and the parallel length J 
of the bottom bearing pintle is to be at least 40 per cent of U—— 4 
the diameter of the rudder head. Untinn * 


(b) The pintles of double plate rudders are to be wie 
spaced as required for single plate rudders, having an arm pu? i 
at each pintle. @ nanet 

6. Rivets—(a) The rivets in the rudder arms are to m 
be spaced 44 diameters apart, centre to centre in single plate 
rudders, and 5 diameters apart in the bows and stays of 
double plate rudders. 


(6) Where the breadth of the arm exceeds 44 inches, 
reeled riveting is to be adopted, and where the breadth of the 
arms exceeds 7 inches, two complete rows of rivets spaced 
44 diameters apart in each row are to be fitted. Where two 
complete rows are. fitted the rivets are not to be directly 
opposite each other except at the outer ends of the arms, 
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(c) The rivet holes in rudder plates and arms are to be 
countersunk, and the rivets are to have full heads and points. 


I 5. SIDE FRAMING. 


Section 6, 1. Scantlings—(a) The scantlings of 
the side frames at the standard frame spacing are set forth 
in Tables 2, 2a, 3, 3a and 4. 


(6) The scantlings given in Tables 2 and 8 are applic- 
able to flush deck full scantling vessels. In vessels having 


vessel covered by superstructures, the depth (EJ) being taken 
to the same deck in each case. 
Table 4 are applicable to complete superstructure vessels. 


2. Spacing.—The spacing of the frames from centre to 
centre is to be in accordance with the size of the vessel, 
and as required by Tables 2, 2a, 3, 3a and 4. 

The frame spacing is not to exceed 27 inches merken 7 
the collision bulkhead and one-fifth of the vessel’s length * 


exceed 24 inches. 


e«.« The frame spacing round the stern of the vessel at the 
ico. knuckle may be the same as amidships, but is not in any 
case to be greater than 30 inches. 


3. Extent of Framing in "Tween Decks.—(a) Full 
Scantling Vessels. In way of detached superstructures the 
frames need only extend to the superstructure deck on alter- 
nate frames, except as follows :— 


Poops.-—Intermediate angle frames, which need not 
be attached at their lower ends, are to be fitted. 
te Lanes Long Bridges.—Intermediate angle frames may be 
atl fv dispensed with except for four frame spaces at each end 
® «« Yo? of the bridge, where the frames as required in the 
~~ upper "tween decks are to be extended gontinons to 
the bridge deck. 


need not be attached at their lower ends are to be fitted. 
~~ e arrangement of framing at each end of the bridge 
wanted v4 is to be the same as for long bridges. 
" Forecastles.— Intermediate angle frames are to be 
ig “©” 4itted and scarphed to the frames below or bracketed to 
“~ the upper deck. 


*Tween Decks below Upper Deck.—All the frames 
are to extend to the upper deck. 
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partial superstructures the scantlings of the frames are to be y S30 ca 
intermediate between those given in Tables 2 and 2a or 3 ys 
and 8a in proportion to the total percentage length of the : 
The scantlings given in : i ee. 80" PO 


‘@ Full Scantling Vessels, 


¢ on mn alternate frames only are to have scantlings as required 
for bulb angle frames in peaks but may be } 3 inch less in| Frhin Keegy uw 4 
Vite edhe 


from forward and in the peaks the spacing is not to 2 


Short Bridges.—Intermediate angle frames which 


An 


ae 5 eee oe 
See eS tS ae > ~<glide:, bite oe i es 


ft tint IPD yy. PAW wo 


() Complete Superstructure Vessels.—The fam Lag 
need only extend to the upper deck on alternate frames A ar a7 4, EB 
one-fifth of the vessel’s length from forward and forward Steves ered 
one-eighth of the vessel’s length from aft. From these <~ neon Pilla oes 
points forward and aft respectively, intermediate angle veted 90° witeanade 
frames are to be fitted and scarphed to the frames below or me t Abide M4 


he pussies with 
bracketed to the second deck. Se phal, pp : 
2 tn’ 


(c) The arrangements described in the above para- 
graphs apply only in vessels in which the Rule frame spacing 
sis adopted and so lon aaa such, s acing ¢ dogs not | not exceed 

lg Ht ME PLA, Onn ALA e ay 
Mate fora vy 
In other cases the frames are to be fitted in thee be" 04m 
ay ror eee 

*tween decks at every frame. Ess PLP o>, 


th aeteaty 2 4 


4, Scantlings of Framings in "Tween Decks.— 
The frames in the detached 


palais anne de ad a TD 
superstructures where extended to the superstructure deck 74 


depth. 


In the upper ’tween decks all the frames are to be as * ooo an 
required for bulb angle frames in peaks but may be 4 inch ~~ " 


less in depth. | A y, 


In the second ’tween decks all the frames are to have 
the scantlings for required bulb angle frames in peaks. 


(b) Complete Superstructure Vessels.—The frames 
which only extend to the upper deck on alternate frames and 
the frames in the second ’tween decks should have the 
scantlings required for bulb angle frames in peaks but may 
be 4 inch less in depth. 


(c) The breadth of the shell flange of the frame is to be ; 
suitable for the diameter of the rivets in the shell plating. Sve Pree av 
re emt 


(d) Where the framing is not continuous the ‘tween 


deck frames are to be efficiently scab gio the frames 
below. r Ste Deewrcanre Ifne 


Printer y ee ears eae 

(e) Where intermediate angle frames are required to 
be fitted, the scantlings are to be as for angle frames. in ne ii pr. . 
pee except those in poops and short bridges in full ~ = 
scantling ‘vessels and those in the upper “tween decks of <A me 
complete superstructure vessels  abaft one-eighth of ‘the. “Fee 
vessel’s length from aft,. which car be 4 inch less in depth = : 
where the depth of the frame does not exceed 6 inches, lucy 
and 1 inch less in depth where the, depth of the | frame C = ra 
is over 6 inches. pete 


oh uet: j ee Section aid 


“30 


(f) Where more than one tier of superstractures are 
fitted the scantlings of the framing in ’tween decks will be 


specially considered. -« < - Peany aA fie 
Prat AALS we rN Ce KRigher fe 
_ 5. Reversed Frames.—(a) Where the framing consists 


of angle frame with reversed frame, the height to which 
y the reversed frames are to extend is to be such ag to make 
ay - the strength of the framing in the ’tween decks equivalent 
to that specified in clause 4 above. 


(b) In vessels exceeding 250 feet in length, alternate 
reversed frames forward of the three-fifths length are to 
extend to the forecastle deck or to the upper deck in 
complete superstructure vessels in which a forecastle is 
not fitted. 


ian (c) The overlap of frame upon reversed frame is to be 
pss not less than 4 times the diameter of the rivet. 


6. Cut Frames.—Where frames are cut at watertight 
flats, they are to be attached to the plating of the deck by 
bracket plates of depth and breadth not Jess than three 
times the depth of peak bulb angle frames; where the 
*tween deck height exceeds 8 feet 6 inches, these brackets 

. are to be increased. 


Brackets of the same thickness as the frames to which 
they are attached are to be fitted at every frame, and are 
to have not less than two rivets more than required for 
beam knee bracket plates of the same dimensions. At peaks. 
tanks where the flare is excessive, the brackets are to be 
flanged on the face and, where necessary, inereased in size. 


7. General.—(a) Where the height between deck 
stringers at the side exceeds 8 feet 6 inches at any part, 
additional transverse strengthening at such part is to be 

: pee 
: provided. oasis PEE 

Pearthe f pam(b) Where hold frames are stopped at. the lowest deck , 
4 RF nn. ey are to be attached to the beams or bracketed to the 
deck stringer plate where beams are not fitted. 


as 

vein ate W7 
to (mr ek) ig. 
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7 ¢! ar (c) The floors in the fore and aft peaks are to have the 
‘ea omg same thickness asthe floors elsewhere. 


: 


mom Mt ame a9 
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(d) In after peaks the floors are to extend well above 
the stern tube but where the extension of the floor plates 
may not be practicable, deep cross-tie plates flanged on both 
upper and lower edges are to be fitted above the stern tube. 
The floors and cross-tie plates are to be connected to the 
frames with rivets spaced not more than 5 diameters apart, 
centre to centre. Arrangements are to be made to providé 
sufficient lateral rigidity to long cross-tie plates. 
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- being spaced not more than 6 feet apart. 


e > 7 md —_ ; - 
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(e) In boiler rooms and permanent coal bunkers the 
thickness of the framing is to be increased 06 of an inch 


beyond that given in the Tables. Qd2y 4s ee Y copra - 
IVT * 


(/) The rivet holes are to be punched from the faying 
surfaces of the frames and are not to be punched at the turn 
of the bilge, until the frames are bent to the required shape. 


Sud G 


g 


(g) The requirements for frames and reversed frames on “<4 


the floors in single bottom vessels are given in Section 
clause 3. 


(A) Where wider frame spacing than that given in the 
Tables is proposed to be adopted, the requirements of 
Section 14 are to be complied with. 


(i) The requirements regarding the framing of cruiser 
sterns are given in Section 24. 


(j) The framing in way of deep ballast tanks and oil 
fuel bunkers and in way of bossing for screw shafts will be 
specially considered and sketches showing the serene 
proposed are to be submitted for approval. 


per eee ee ee 


PANTING ARRANGEMENTS. 


Section 7. 1. Forward of the Collision Bulk- 
head.—(a) Tiers of beams on alternate frames are to be 
fitted within the peak below the lowest deck, these tiers 
The scantlings 
of the beams are to be as required for upper decks having 
decks below, Table 13. 


wa 


(d) Stringer plates of the dimensions required for 


lower deck stringer plates at ends of vessel are to be fitted 


to each tier of panting beams. ; 
w Saw’ ae Aeutky Te, (RA) 
(c) The stringer ee, are to be attached to the outsid 


8, Med? 90 gm 


plating by double“angles or by single angles having flanges em 


of sufficient breadth to take two complete rows of rivets. 


(d) Frames at which there is not a beam are to be 
attached to the stringer plate by a knee, whose depth is to 
be one-half the breadth of the stringer plate. + ra et nes 


2, Abaft the Collision Bulkhead. a, Web Frame 
Arrangement.—(a) Web frames, three or four frame spaces 
apart, are to be fitted for a distance, measured from the 
Rule position of the collision bulkhead, equal to at least 
74 per cent of the length of the vessel. 


(4) Side stringers, spaced 6 feet apart, in line with the 
stringers in the peaks, are to be fitted in conjunction with 
the web frames and are to be extended aft. beyond the web 
frames for three frame spaces. These stringers are to be 
tapered off from the aftermost web to the-end, the face bar 
being retained throughont. 


(ec) The scantlings of the web frames and side stringers 
are to be in accordance with the requirements of Table 5, 


the depth (1) being measured to the deck below the upper 


deck in vessels whose draught does not exceed that_which 
could be assigned as a Complete Superstructure vessel and 
the framing depth “d” being measured at the statutory 
position of the collision bulkhead. 


(d) The web frames and side stringers are to be 
attached to the outside plating by double angles or by single 
_ angles having fl nges of sufficient. breadth to take two com- 
Uf 2 plete rows of Aivets. “Where the depth of hold is excessive 
f the number of rows of rivets a ng the we frames to 
the shell may require to be increased. 


flow ly 
H. ; = (e) The web frames are to be attached to the margin 
plate by double angles and to the inner bottom plating by 
- large gusset plates. Where the web frames exceed 30 inches 
y 4 in depth the double angles attaching the web frames to the 
margin plate are to have flanges of sufficient breadth to 


take two rows of rivets, and the floors in way of the web 

HH frames are to be attached to the margin plate by double 
Dirt angles, having both flanges of the same breadth as those 
of the angles outside the margin plate. 


q (f) The web frames are to be attached to the deck 
beams at their head by bracket knees of the thickness of the 

- web frames and flanged on their inner edge. The breadth 
and depth of these knees are to be equal to the depth of the 
web frames and the dimensions are to be measured from the 
lower edge of the beam and the inner edge of the web 
frame. The knees are to be double riveted in each arm. 


(y) The side stringers are to be attached to alternate 
frames by a bracket knee plate of the same depth and 
thickness as the stringer. 


t 
aA i £724 (h) The stringers are to be attached to the web frames 


by double angles of the same thickness as the web frames, 
and straps of the dimensions given in Table 5 are to be 
fitted at the junction of the web frames and side stringers. 


B. Deep Frame Arrangement.—(a) The scantlings 
of the side frames below the lowest deek are to be in 
accordance with the requirements of Table 5a for a distance 
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equal to at least 10 per cent of the vessel’s length, measured 
from the Rule position of the collision bulkhead. In 
vessels whose draught does not exceed that which ‘ 


could be assign ed as _a Complete Superstructure vessel, the 
depth (ED) is to be measured to the deck below the upper 
deck. 


mie aa) & «4 * 


(6) The rivets connecting the frames to the side 
plating are to be spaced 54 diameters apart, centre to centre. 


(c) The gusset attachments and the corresponding 
rivets are to be increased 50 per cent above the require- 
ments of Table 8. The number of rivets in the angles 
which attach the bracket plates to the margin plate are also 
to be 50 per cent greater than required by Table 8. 


Where double angles are fitted connecting the bracket 
plates to the margin plate, the angles attaching the floors 
to the margin plate are also to be doubled. Where single 
angles double riveted are fitted, the angle attaching the floor 
plate to the margin plate is to have the same scanthings as 
the angle outside the margin, and is to be through-riveted 
thereto. 


(d) Beam knees are to be in accordance with Section 15, 
clause 3. 


(e) Side stringers, spaced 6 feet apart, are to be fitted 
in line with the stringers in the peak, and are to have the 
scantlings given in Table 5a. The stringers are to extend 
throughout the region defined in paragraph (a) above, and 
are to be attached to the fore peak bulkhead by a bracket, 
flanged on the edge, two frame spaces long each way. 


Teper 


wth +046 
g 20 a we 


(f) Each side stringer is to be attached to the shell C. . 
plating by a single angle having a single row of rivets in =~ - ces , 
each flange. ; 


3. Deep "Tween Decks.—In vessels with deep "tween 
decks additional intercostal side stringers are to be fitted 
at the fore end, supported by web frames if considered 
necessary. 


4, After Peak.—(a) In the after peak tiers of beams 3% oli 
and stringers are to be fitted similar to those required in the Dente oheee 
fore peak, except that the spacing of the stringers may beat Ath righ 
8 feet. Where the counter has excessive flare web frames > ~*~ eee 
and stringers or other equivalent strengthening is to be 4 PETS 


fitted where considered necessary by the Surveyors. Xe a , 
(4) Floors and cross-tie plates are to be fitted as“ 
required by Section 6, clause 7 (d). Bie 


— 
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= — tit i ee 


wale ee eer ee ee 


FLOOR PLATES IN VESSELS HAVING 
SINGLE BOTTOMS. 
Section 8. 1. Spacing.—A floorplate is to be fitted 
and riveted to every frame and is to extend across the-middle 
line, except where a vertical centre through plate is fitted, 
in which case the floors are to be efficiently connected to it 


HY raccHe are 
a . 423 floor plates are to be in accordance with the requirements 
y rime ( Table 9. The thickness is to be increased above the 
ca y se midship thickness by ‘04 inch in the engine space and by 


ghd Cae. 10 inch in the boiler space. 


(6) The upper edges of the floor plates are not to be 
below the level of the upper edge at the centre line. 


ty Tage 
(c) Flanged bracket plates, of the same thickness as 
the floors, are to be fitted at the bilges, extending to a 
height above the base line equal to twice the depth of the 
floor at the centre line and having an overlap on the floor, 
7 inside the line of the frame, equal to the ape: of the floor 
6 at the centre ling Sue Wr Pe 
tim mertastAa 3 wi ripsh LtLyit Anti 
; (@) In vessels having considerable rise of floor the depth 
of the floor plates may be required to be increased. 


_ (e) Towards the ends of the vessel the floor plates are 
to be gradually increased in depth in order that the sides 
may be efficiently connected when the brackets may be 
omitted. 


(f) Floor plates forming part of bulkheads are not to 


be less than 36 inches in depth, measured from the top of the - 


keel, and the thi¢kness is to be as required for the bottom 
stvake of bulkhead plating. 


3. Frames and Reverse Frames on Floors.—(a) 
Where the side frames extend only to the lower turn of bilge, 
the frames on the floor plates are to be of the same thickness 
as the floor and the breadths of the flanges sufficient for the 
diameter of the rivet used. 


(¥) Where the side frames are carried to the centre 
line of the ship, the overlap of the floor plate on the frame 
need only be sufficient to take one row of rivets. 


(c) The reversed bars, fitted on the upper edges of the 
floors, are to have flanges of the size given for reversed 
' frames: in peaks and the thickness is to be the same as 


Sections 8-9 a 


3g qT 2. on each side by double vertical angles having the same 
me as the centre plate. - 
8 steer tins, ange ate Ppt now nradearond 
2 Scantlings.—(a) 5 The depth and thickness of the 
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fitted, in order that water may reach the pumps freely. 
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that of the floor. Where reversed bars are cut, a doubling + fim 
angle forming a butt strap is to be fitted haying at least ts ae 


three rivets on each side of t Sage 


(d) Where floors are flanged on their upper edges as 
a substitute for fitting reversed bars, the thickness of the q _ 
floors is to be increased *02 inch and the breadth of the 3 
flange is to be equal to the breadth of the reversed bar 4r»y 4 ¢ 
omitted. Floors are not to be flanged in the engine space, % 7 
under boiler bearers, or in way of the strengthening of “=. 
bottom forward. 


(e) Double reversed angles, extending from side to side, 
are to be fitted on every floor in the engine space and under 
boiler bearers. 5 - 


x (f) The thickness of all the reversed bars in the boiler . 
space is to be increased by 10 inch, 4S # + O44 


4, Watercourses.—Watercourses are to be formed 
above the frames through all the floor plates on each side 
of the middle line, also at the lower turn of the bilges in 
vessels of full form, as well as through the vertical centre 
plate and intercostal keelsons, where such keelsons are 


ever = 


5. Vessels Loading or Discharging Aground.—In 
the case of small vessels intended to load or discharge while ~ 
lying aground it is recommended that the bottoms be 
additionally strengthened in order to withstand the 
exceptional stresses to which they may be subjected. 


6. Strengthening of Bottom Forward.—The require- 
ments regarding the strengthening of the fore part of the 
bottom of steamers are contained in Section 11. 


KEELSONS IN VESSELS. HAVING SINGLE 
BOTTOMS. 


Section 9. 1. Scantlings——The scantlings and 

arrangements of keelsons are to be as required by Table 10. 
« 
4 
‘ 


2, Continuity.—Where the keelsons are cut at the 
bulkheads the longitudinal strength is to be efficiently 
maintained. 


Where keelsons, or other longitudinal members are 
required for a certain portion of the length of a vessel, care 
is to be taken to avoid any abrupt discontinuity of 
strength at their terminations. 


I 


3. Middle Line Keelsons.—(a) All middle line keelsons 
are to extend as far forward and aft as practicable. 


(6) Where flat plate keels are adopted intercostal or 
centre through plate keelsons are to be fitted. x 


(c) Intercostal keelsons are to be attached to the floors 
by single angles having the same thickness as the intercostal 
plates. 


(d) Centre through plate keelsons are to have the 
thickness given in Table 10, and the floors are to be attached 
to them by double vertical bars of the same thickness as 
the keelson plate. Foundation plates of the same thickness 
as the centre plate and not less than 12 inches in breadth 


.are to be fitted above the floors, one on each side of the 


centre keelson, and are to be attached thereto by the con- 
tinuous angles. 


4. Side Keelsons.—(a@) Where the moulded breadth 
of the vessel does not exceed 30 feet, one side keelson is to 
be fitted on each side of the centre line, and where the 
breadth is above 30 feet and does not exceed 54 feet, two 
side keelsons are to be fitted. 


All side keelsons are to extend as far forward and aft as 
practicable. 

(b) Double angles, of the dimensions given in Table 10, 
or single angles of equivalent sectional area, are to be fitted 


on the upper edge of the keelson. 


(c) Side keelsons are to have intercostal plates attached 
to the shell plating by angles of the same thickness as 
the intercostal plates. 

(d) In the engine space additional side keelsons-are to 
be fitted and are to be attached to the shell. 

(e) Where the intercostal plates are flanged on their 
lower edges as a substitute for fitting attachment angles to 
the outside plating, their thickness is to be increased by 
02 inch. Intercostals are not to be flanged in way of the 
strengthening of bottom forward. 


5. Increased thickness in Boiler Room.—The thick- 
ness of the centre and side keelson plates and bars not 
covered by cement is to be increased by *10 inch in boiler 
rooms, 


6. Butt Connections.—All angle and bulb angle bars 
of keelsons are to be in long lengths, and the butts are to be 
properly shifted and strapped with angles of the same 
thickness not less than 2 feet in length. The butts of the 
keelson plates are to be properly shifted and are to be 
riveted as required by Table 39. The continuous keelson 
angles are to be attached to the reversed frames. 
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7. Strengthening of Bottom Forward.—The require- 


ments regarding the strengthening of the fore part of the . 
bottom of steamers are contained in Section 11. 


DOUBLE BOTTOMS. | 


Section 10. 1. Scantlings and Arrangements.— 
The scantlings and attachments of the structure forming 
the double bottom are to be as required by Tables 
6,7 and 8. ; 


2. Centre Girder.—(a) The centre girder is to have > — 2 

the ay and oe over oe see es Fanci 
an FR 0 hae 9 few Ash -A~ wheniae Le single + 

(5) In vessels not exceeding’ 250 feet in length, thet sve cecedy 

angles attaching the centre girder to the keel plate and the ““" 7 We i pz, 
inner bottom plating may be single except throughout sec adeo 

the engine room and underneath the thrust seating and Ocey J 9 


forward of the three-fifths length. 


(c) In vessels exceeding 250 feet in length, these angles 


o SDN Le AT rt ahi a; 
are to be double throughout. pg ae Teds hiytcg, 


(d) Single angles, double riveted, may, if desired, be 
fitted attaching the centre girder to the keel plate and to 
the inner bottom in vessels exceeding 250 feet in length, 
where the first longitudinal numeral does not exceed 
14850. 


The flanges of these angles are to be of sufficient width 
to take two complete rows of rivets, and the thicknesses are 
to be as given in Table 6. 


In such cases double angles as required by Table 6 are 
to be fitted attaching the centre girder to the inner bottom 
throughout the engine room, underneath the thrust seating, 
and from three-fifths length forward to the collision 
bulkhead. 


Double angles, as required by Table 6, are also to be 
fitted attaching the centre girder to the keel plate from 
three-fifths length forward to the collision bulkhead. 

3, Side Girders—(a) One side girder is to be fittedon “© “#77. 
each side of the centre line when the rule breadth of the 
vessel does not exceed 58 feet, and two side girders are to 
be fitted when the breadth does not exceed 70 feet. Side 
girders are to be extended as far forward and aft as 


rachioabla, <7 © &, oem , Aetna freei ke be 
E aA angen ww Gant athh theca Actas , 
(d) Additinal side girders are to be fitted iff way of aeerree 

the engine seating and thrust block seating. Cerecelae 
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Section 10 
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(¢) All side girders under the engine seating and thrust 
block are to have double angles, or single angles with flanges 


J broad enough to take double riveting, fitted on their upper 
“a edges, 
J Se Pr 4. Floors.—(a) Solid floors of the thickness given in 


on Table 6 are to be fitted on every frame in the engine space 

; and on every frame forward of the three-fifths length. They 

f 3 are also to be fitted under the boiler bearers and under the 

ri grickly LL bulkheads. Partial solid floors are to be fitted under the 
“thrust seating. 


-(b) In vessels engaged in heavy trades, such as ore- 


lp so opt <4 Fearrying, it is recommended that solid floors be fitted on 
cr: 4, every frame. 
a SU (ec) Except as provided above, solid floors may be fitted 
ie ened” Bled on every third frame where the frame spacing is not more 
<aiv Pham /hw m anphan 33 inches, and on every second frame where the frame 
ene tin Dhak - spacing exceeds 33 inches. 7 ee 
PAhein ¢ bettie 
Prrrie heme aimed / (d) Bracket floors RES CoN Mat at given in 1 fa abies 
z 7 3 aad Ya may be fitted between the solid floors required by 
2 the previous paragraph. 
a 7 (e) The brackets attaching the frames and reversed 


frames to the centre girder, and to the margin plate, are to 
be of the same thickness as the floors, and are to be flanged on 
their outer edges. ‘The breadth of the bracket plates is_not 
to be less than three-fourths of the depth of the centre girder. 


fice " (f) Solid floors under machinery space, thrust_block 
; =n boiler bearers, are to be attached to the centre girder by 
fs t ouble angles or single bars double riveted. Elsewhere 

a) 1 floors may have single attachment bas, 


2, Uur'\? ca 
side girders are to be of the same scantlings as the reversed 
- = _ frames of these floors. 


(hk) The riveted attachments of the bulb angle frames 
-| and reversed frames to the brackets at_the centre line and 
margin plate and to the vertical stiffeners on the intercostal 


irder are to comply with the requirement; 


Where the frames and reversed frames are angles the 


ZA number of rivets is to be as required by the Table. for 

‘= 5 inch bulb angles. : 
¥ (¢) Where it is desired to reduce the span of bulb 
_ angle frames and. reversed frames by fitting vertical struts 


between the side girder and centre girder, or margin plate, 
the scantlings of the struts and the attachments at their 


ends are to be as required by Table 7a. . 


(g) On bracket floors the vertical bars ab the intercostal : 


(7) The watertight floors in the double bottom, except aatiad 
those under the boiler room, are to be increased *08 inch im , 
thickness beyond that given in the Table, and in vessels ae 
exceeding 250 feet. in length are to be stiffened by vertical?” 
angles, of the size of the frame angle on floor, spaced not 2 74 
more than 80 inches apart. 


(k) The spacing of the rivets in the athwartship flange 
of the angle attaching the floors to the margin plate is to 
be the same as the spacing of the rivets in the fore and aft 
flange. ; 

(2) Additional stiffening wnder the heels of widely %<*: 
spaced pillars _is to be fitted as required by Section 16, i 
clause 3 (d) and (e). ta 


5. Double Reversed Frames in Machinery Space.— 
Double reversed angles, or single bars with flanges broad 
enough to take two complete rows of rivets, are to be 
fitted on every floor in the engine space, on each floor below 
the boiler bearers and on each floor below the thrust seating. 
They are to extend in all cases from the middle line to 
beyond the girder outside the engine seating. 


6. Inner Bottom Plating.—(a) The inner bottom “~~ ~ 
plating is to be continuous longitudinally, but transverse “Dib 
plating may be fitted in way of the watertight bulkheads “-<=g /* 
provided the margin plates and middle line strake be made // 4 


continuous. The attachment of the transverse plates to the 


longitudinal inner bottom plating is to comply with the g,-2 
requirements of Table 39 but is not to be less than double “2 


fs 
t 
riveted, Wie zr 
(d) If ceiling is not fitted on the inner bottom under of 
the hatchways, this plating is to be increased ‘08 inch in 
thickness in way of the hatchways. The thickness of the 
middle line strake is in no case to be less than that of the — 
inner bottom plating. Where the cargo is intended to be 
discharged by grabs or similar mechanical appliances it is 
recommended that the inner bottom plating be increased 
‘20 inch in thickness. 


7. Margin Plates.—(a) The margin plate is to be of 
the depth and thickness required by Tables 6and8. The full 
depth of the margin plate is to be maintained from the col- 
lision bulkhead to the after three-fifths length, abaft which 
the depth may gradually be reduced to 85 per cent of the ; 
midship depth. 


(6) Where gusset plates are fitted connecting the out- 
side bracket knees ta the inner bottom, the horizontal flanges 
of the margin plates are to be of sufficient width to permit - | 
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wel “~~ Mable 8 consists of double angles, the floor plate is also to be 
vd connected to the margin plate by double angles of the same_ 
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a» haye the same thickness as the floors. 


8. Tank Side Brackets and Angles.—(a) The brace 
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the landing edge of the inner bottom plating to be kept clear 
of the guxset plate attachment. The gusset plates are to 


plates connecting the side frames to the margin plate are to 


4 “ei have the thickness given in Table 8 and are to extend up 
“re 


the bilges to the height given im the same Table, this 


_ height being measured at the inner edge of the frame and\o, Section 11. 


These brackets are to be fsnged,< = 


naintained throughout. 


on the edge or stiffened by a reversed bar. 


(b) Where the framing depth “d” exceeds 26 feet and 
the attachment outside the margin plate required by 


width of flange. Where a single angle, double riveted, is 
fitted outside the margin plate, the fore and aft flange of 


the angle fitted inside is to have the same width as that_of 
the external bar, and is to be riveted thereto. 


(c) Where the bracket plate is attached to the margin 
plate by double vertical angles, the number and diameter of 
the rivets through the bracket plate and side framing are to 
_ be equivalent to the umber and jiameter of the rivets 
* through the vertical bars, excluding the rivets in the gusset 
connection. Where the bracket plate is attached to the 
margin plate by a single angle, the number and diameter of 
the rivets through the bracket plate and side framing are to be 
equal to the number and diameter of the rivets in the 
vertical bar, with an addition equivalent to 50 per cent of 
the number of rivets in the gusset connection. 


(d) Where the tank margin plate is approximately 
horizontal, the breadth of the horizontal arms of the 
brackets is not to be less than the rule depth of the 
margin plate, and is to be suitably increased to provide 
equivalent attachment where gussets are required by the Table. 


9. Increased Thicknesses in Machinery Space.— 
(a) In the boiler space, including any donkey boiler 
recess, the floor plates and brackets, centre and side girders, 
inner bottom plating, margin plate and angle bars not 
covered by cement, and in the engine space the inner 
bottom plating, are to be increased in thickness as required 
by Tables 6 and 7. The thickness of the frame brackets. 
outside the tank is to be increased _-10 inch in the boiler 

(b) Where the machinery is fitted aft, the thicknesses 
given in Table 6 for inner botiom-plating in engine room 


‘are to be adopted — throughout i the engine room. In the 
RS a ae rr 
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| potion room the thicknesses are to be increased by the 
{ increments which would have been added if the machinery 


had been fitted had been fitted amidships, 


-10. Flanging.—Floor plates are not to be flanged. globe 
‘ aterm may be flanged, except under engines, thrust4 n+ bette , 
° blocks, and pillars, and within the range of the additional Aude /Aectrcse 
strengthening of the fore part of the bottom, as required by 4c 2 rer/ © SU, 
Where intercostals are flanged the thickness <1ed teoce ¢ 
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is to be increased by 10 per cent. 


* 
11. Manholes and Covers.—(a) Manholes with suitable 4-04 ui / 


steel covers are to be provided in the inner bottom plating in 
sufficient numbers to permit adequate ventilation, and to 
allow of easy access for the examination of all parts of the 
internal structure. 


(6) Manholes and lightening holes are to be provided 
in the solid floors and intercostal side girders in such numbers 
and positions as. will render all parts of the double bottom 
readily accessible. The edges of manholes should be 
smooth. 


(c) Where the manhole covers are attached by bolts to 
the inner bottom plating, doubling plates or rims are to hes 
fitted to receive the fastenings of the covers. 


(d) Where ceiling is not fitted and the manhole covers 
or fittings to the double bottom of cargo holds project above 
the tank top, an angle coaming is to be fitted round each 
manhole with a hatch either of wood or steel. 


12. Free Passage of Air between Divisions.—(a) 
Ample provision is to be made for the free passage of 
air and water from one division to another and to the air 
pipes, by fitting the liners short, or by having a sufficient 
number of holes as near to the inner bottom as possible, 


(6) Air pipes are to be fitted in accordance with 
the requirements of Section 34, clause 10. 


13. Workmanship and Testing.— All water-tight 
joints are to have the steel surfaces fitted as close as possible 
to each other, and are to be caulked efficiently. ‘The double 
bottom is to be caulked and made water-tight, and each 
compartment on completion is to be tested with a head of 
water representing the maximum pressure which conld be 
experienced in service. 


14. Vessels Loading or Discharging Aground.—In 
the cases of small vessels intended to load or discharge 
while lying aground, it is recommended that the bottoms 
be additionally strengthened in order to withstand the 
exceptional stresses to which they may be subjected. 


Section 10 _ 
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15. Drainage.—The pumping and draining arrange- 
ments are to be in accordance with the requirements of 
Section 34, clauses 2 and 3. 


‘ 16. Vessels carrying Oil Fuel in Double Bottom.— 
The modifications required in the scantlings and arrange- 
| ments of double bottoms for the carriage of oil fuel are 
5 Bete | contained in Section 20, Sub-Sections D to E. 


ADDITIONAL STRENGTHENING OF THE FORE 
PART OF THE BOTTOM. “+: °-“w 


a: Section 11. 1. Double Frames.—() The frames 
are to be doubled from the_three-fifths length forward to 
the statutory position of the collision bulkhead, from margin 
plate to margin plate of double bottoms, or to the lower 
turn of bilges where a double bottom is not fitted. 


vg ae (b) Instead of the double bars required by the previous 
te 29% 2° /2% paragraph, single bars may be fitted having flanges each of 
sufficient breadth to take two complete rows of rivets. 


2. Shell Plating —The three strakes of shell plating 

next the keel are to have the midship thickness maintained 

ee to—the position of the collision bulkhead as defined by 
Yeosets he Rules. In small vessels two strakes only need have 
nidship thickness maintained if these cover entirely the 


flat of bottom. — 
“bh Cian Ww nrdiad 


3. Side Girders.—(a) In vessels rite double bottoms 
the spacing of the intercostal girders forward of the three- 
’ fifths length is not to exceed 8 feet, and additional intercostal 
girders attached to the shell and having a height of one-half 
the depth of the floor at that part are to be fitted 
extending as far forward as practicable. 


Le he Pi 


(+) Where there is no double bottom in the fore part of 
a vessel, additional intercostal side keelsons are to be fitted 
from the three-fifths length to the position of the collision 
bulkhead specified in the Rules, 


4, Riveting.—Forward of the three-fifths length, the 
rivets connecting the frames to the floors and plating in the 
bottom of vessels are to be spaced 54 diameters apart, centre 
to centre. 


The seams of the shell plating are, in all cases, to be 
double riveted. 


5. Vessels with Engines Fitted Aft—Where the 


strengthening is to be fitted from the midship half length, of 
the vessel, and is to be extended to the position of the 
collision bulkhead as defined by the Rules. 


Sections 11-12 


ler pacha ase (e) Where the tlie the strakes of shell plating 4 « JW 


length of the vessel does not exceed 200 feet, the above > 


6. Flanging.—Floor plates gr intercostals are not to be 
flanged within the range of the strengthening required by 
this section. Ae sawed 
SHELL PLATING. “Acu~g on 2B, 
Section 12. 1. Thickness.—(a) The thickness of 
the shell plating is given in Tables 18 and 19 and the hee 


reduction towards the ends of the vessel is to be effected FAcene Cade 


etetaaiy: maa Paaee vectrnne 


pov 
(6) The strakes of shell plating next the keel are to ecoameedl 
have the midship thickness maintained forward as required bi 
by Section 11, clause 2. 


(c) In single screw steamers the plates connected to the 
sternframe, and in twin screw steamers the plates connected 
to the spectacle frame and to the sternframe, are to be of the 
Table thickness required for the side plating amidships. 
Plates on the spectacle frame of twin screw steamers, and 
on the boss of single screw steamers, which require to be 
furnaced are to have the thickness required for propeller 
boss plates given in Tables 18 and 19. The shell plating 
is to be of increased thickness or doubled in the region of 
the hawse pipes. 

(d) In way of long bridges the thickness of the upper 


deck sheerstrake and strake below may be as required for 


; + Aeetplsen . Siimge Ltt (ae 
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is excessive suitable compensation will be required. ZZ i 
2. Shift of Butts—(a@) The butts of shell plating farwage ® 

are to be arranged to give as good a shift as possible and in/+a ede 

adjoining strakes butts are not to be nearer each other than ona “—- 


Butts of alternate strakes, other than 7“ « ff 
ne 


two frame spaces. 
the strakes adjacent to flat plate keels, are not to be in the 
same frame space. 


(6) The butts of the sheerstrakes are to be shifted at 
least two frame spaces <— the butts of adjacent deck 
stringer plates. 


3. Fitting and Caulking of Butts and Edges.—All 
outside edges of seams and butts are to be either planed or 
chipped fair and then carefully caulked. 

Plates are to be sheared from the faying surface and 
if this be not done the burr caused by shearing is to be 
carefully removed. 


4, Openings in Topside Plating.—(a) Where side- 
light or other openings are cut in the sheerstrake, and the 
sectional area removed is greater than 20 per cent of the 
unpierced plate, compensation is to be provided by increasing 
the thickness of the plating. ¢r- #/fL 
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(4) All openings in the shell plating for cargo doors, 
coal ports, and other purposes, are to have well-rounded 
corners, and arrangements are to be made to maintain the 
transverse and longitudinal strength in way of the openings. 


5. Liners.—The spaces between plating and frames are 
to be closely fitted with liners of iron or steel which are to 
be in one piece and of the same breadth as the flange of 
the frame. 

6. Bulwark Plating—(a) The spacing between the 
stanchions which support the bulwarks is not to exceed 

~ 6 feet. The stanchions nearest the ends of a bridge or 
long poop are not to be more than 5 feet from the bridge 
or poop bulkhead, and are to be formed of web plates. Where 
the bulwark plating and main rail are cut to form a gangway 
or cargo port, the bulwark stays at each end of the port are to 
be of increased strength. 

(6) Care is to be exercised that continuity of strength 
is maintained at the break of erections ; and gangways, doors, 
and other openings in the bulwark plating are to be kept 
well clear of these breaks. Where mooring pipes are fitted 
in bulwarks, the surrounding plating is to be doubled. 

Ait 
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1700S vktartec a DECKS. 
Section 18. 1. Steel Decks.—(a) Steel decks are 


to be fitted in accordance with the requirements of Tables 
20 to 26. 


(%) The scantlings of upper, second and third decks 
BARS oli 4 
in association with beams on every frame are to be in 
accordance with the requirements of Tables 20, 21 and 26. 
The scantlings for upper decks given in Tables 20 and 21 
headed “ Where One Deck is Fitted,” apply to the upper 
decks of vessels having no decks below. The heading 
“Where Two Decks are Fitted” refers, as indicated by the 
sub-headings in the Tables, to the cases where the second 
deck is composed of stringers and tie plates or is a complete 
steel deck, and the heading “ Where Three Decks are Fitted” 
refers to vessels which have three complete steel decks. 


: r (c) The thicknesses given in the Tables are associated 
ods Jad With a tumble- home of 12 inches at the strength deck. “Tt 
aig the tumble-home is greater or less than 12 inches the 
as of the deck plating is to be increased or may be 
Vigieg “a Freduced to provide the same sectional area of material. The 
YS «Howeeck plating is not, however, to be less in thickness than 
B74 awece ™ Frequired by Tables 20 to 23. 
eo (d) The thicknesses given in the Tables are those 
h Pe py Tequired to be fitted abreast the deck openings, which are 
‘a Ka taken to be 40 per cent of the breadth of deck amidships 
“wa x-/ (, in the upper and second | decks, and 50 per cent in the third 
ON Maw AK 
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hatchway side coamings may be as given in Table 26 


tion of loading the Committee may require additional 
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deck. If the width-a of the openings on the strength deck is tance pt 
greater or less than specified above, the thickness éf the e deck 

plating is to be increased or may be reduced to provide 
the same sectional area of material ; and at lower decks, if 
the width of the openings is greater than specified, ae 
thickness of ake fines to be increased. The deck 
plating is not, however, to be less in thickness than nyogured 
by Tables 20 to 23. ealthigh sabes 


(e) The thicknesses given in Table 20 are ee 
to flush deck full scantling vessels. In vessels having 
superstructures the thickness of the deck stringer and 
plating is to be increased as provided in the Table in pro- 
portion to the total percentage length of superstructures fitted. 


(f) Between the deck openings on the upper and 
second decks the thickness of the deck plating may be 
reduced within the line of the hatchway side coamings 
to that given in the Tables. At decks below the second 
deck, the thickness of the plating within the line of the 


for deck plating at ends. 
(g) Within a partial superstructare, re, ee 15 per Juche thaw a; 


_cent of the v vessel’s le ength the thickness of the upper deck Brn + Jiteae ¥ 
may be as required by the Tables for a second deck, ands a+ “ae 
the thickness of the second deck may be as required fora 7 .. 


third deck. 


(hk) Where there is indication of particular concentra- 


strengthening to be fitted to the decks. 


(i) Where the beams at unsheathed steel decks required 
by the Rules are not fitted at every frame, the thickness of  // 5 : 
the plating is not to be less than 36 inch where the spacing 2% “ek orphan | ' 
Siem ats~ 
of the beams is 44 inches, *40 inch where the spacing of the » x gs 
beams is 54 inches, and *44 inch where the spacing of the paiiy Bo 26a ge 


beams is 60 inches. At the sides of deck openings the Stir ger +04 
i hetnags a 


ecetinl 

Stvéen ‘aie exceeds 8 feet 
= ls sia thickness of mrt ec. be in Teased. 

“¢ ) Alt st steel decks are to be caulked, unless aiatiies 
with a properly caulked wood deck. Rew Mate er om not 

(1) Where the length of either the engine or boiler ops 
room opening exceeds 15 feet or the combined length 
exceeds 30 feet, the deck abreast the openings is, to be 
completely plated over. The plating is to extend two frame_ 
spaces beyond the opening, and is to be tapered thence to 
the stringer plate over a distance equal to the breadth of 
the plating required to be fitted. 
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Section 13 


2. Stringer Plates:—(@) Stringer plates of the 
‘oo imensions given in Tables 20 to 26 are to be fitted on 
3 the decks indicated. Deck stringer plates are to maintain the 
[pB midship breadth and thickness for one-half the vessel’s 
* length amidships, and they are to be gradually reduced to 
the scantlings given for stringer ye tthe ends of the 
bax oy ieee Ff oteee Peo OE SE 
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stringer plates may be modified in the same manner as 
permitted for deck plating. 

(c) The stringer plates on all decks are to be connected 
to the shell plating with angle bars of the size required 
by Tables 24 to 26. 

(d) The stringer plates of decks below the weather 
deck are to have an angle bar, 3 inches by 3 inches, of the 
same thickness as the stringer plate fitted inside the frames, 
The thickness of this bar need not exceed ‘50 inch, The 
space between this angle bar and the shell plating is to be 
filled in with cement. 

8. Tie-plates.—(a) Where steel decks are not laid, con- 
tinuous tie-plates of the size given in the Tables are to be 
fitted on the beams upon each side of the hatchways, and 
tie-plates are to be riveted to the hatch end beams in order 
that the ends of the wood deck may be properly fastened. 

(6) Where hatchways exceed normal breadth the deck 
is to be plated between the hatchway sides and the stringer 
plate. 

(c) Where widely spaced pillars with girders are fitted, 
the scantlings of the tie-plates are to be increased. 


4, Minimum requirements for Steel Decks.-—(a) Un- 
at sheathed steel lower decks which are additional to those 
; required by the Rules or for which credit is not taken in 
ascertaining the thickness of the upper, deck are to have a 
every frame and not less than 84 ‘inch where beams are 
fitted on alternate frames. Where these decks are sheathed 
the thickness may be ‘28 inch where beams are fitted on 
a every frame and *30 inch where beams are fitted on alternate 
5 frames, Jc abone Aeccncer lo tvferct (7/7 
ar (6) Unsheathed steel upper or bridge decks in vessels 
which do not require a steel deck by Tables 20 and 21 are 
not to be less in thickness than *28 inch for vessels 100 feet 
jong and °30 inch for vessels 200 feet in length where 
beams are fitted on every frame. 

 () The thickness of the stringer plate is to be 

‘04 inch greater than the thickness of the plating. 


5. Continuity of Strength.—(w) Care is to be taken 
to preserve the continuity of strength at hatchways, at engine 


‘Section 18 
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or. 
(6) Within a partial superstructure the thickness of the 


thickness not less than ‘30 inch here b nis are fitted’ on 


and boiler room openings and other openings and at 

deckhouses. For this purpose ihtercostal girders should be (> 4 )4 y 

fitted below the wppermost deck” and’ should be efficiently Abe, 

connected to the various coamings and casings by laps or 

brackets, or may be arranged to overlap in a satisfactory 

manner, The requirements at ends of superstructures are ~~ 

set forth in Section 22, Clayse A: 5 2c ewe & eg bok amg hn 
(0) Doubling plates are 6 be fitted round\the corners /7 

of all large openings in the strength deck platingy At the 44 2 

deck next below the strength deck donblings or long ay 

overlaps of the deck plating are to be fitted at the corners see“ Au 

of the openings. 


6. Wood Decks.—(a) The material employed is to be of 7*# ace, 
good quality, properly seasoned, and free from sap, shakes I, 
and objectionable knots. ,47,.¢ we /2o A. ‘holes tam 

(0) The thickness of the deck is not to be less than#@de 
2} inches of pine or 2 inches of teak in vessels not exceeding 9" “— 
150 feet in length, and 3 ‘inches and 24 inches for pine and A/¢,ca 


teak respectively in vessels of greater length. ss “a 


(c) Where gutter waterways are fitted at the weather 
deck, the angle bar forming the inner edge of the waterway 2 wi 
is not to be less in thickness than “36 inch. ,, Zpetvenco 995. goles 

(d) Thwartships planks are to be laid at the end “* s+ # 
coamings of all hatchways and deckhonses. aAherred 2 “/ 

wow Mwagt 

‘(e) The width of kauri, oregon and pitch pine planks (Beeww 16 

should not exceed 5 inches, and the oregon pine should be joey 
laid with the grain vertical. Acaall 

(f) Where deck planks are 6 inches in width or under, «ete. 
a single fastening will be accepted, but where the width re 
exceeds 6 inches, two bolts are required for each plank at 
every beam. t 

The bolts are to be galvanised, nuts fitted on the 
under side, and properly sunk with oakum and white lead % 
under their heads and be carefully covered over with turned 
dowels bedded in white lead, marine glue, or other suitable 
composition. Pine decks not exceeding 3 inches and teak 
decks not exceeding 24 inches in thickness are to be fastened 
by bolts 4 inch in diameter; planks of greater thickness are 
to be fastened by bolts 3 inch in diameter. 

(g) All decks are to be efficiently canlked and payed. 

(x) The requirements for wood decks in sailing ships 
are given in Section 36, clause 6. 


7. Wood Sheathing.—Where wood sheathing is laid 
over a steel deck, the thickness need not exceed 2} inches 
of pine, or 2 inches.if of teak. The planking is to be 
efficiently secured to the deck plating between the beams, and 
the wood deck is to be efficiently caulked and payed. 


8. Deck Compositions.—Where owners desire to use 
compositions as substitutes for wood sheathing on steel 
decks, these decks are to be caulked and made watertight 
prior to the substitute being applied. 


If the chemical composition of the material is such 
that there is a possibility of corrosive action taking place 
between it and the steel, it is recommended that the steel 
deck be coated with an approved insulating material. 


9. Water Testing.—Weather decks and gutterways on 
completion are to be water tested by hose. 
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INCREASED FRAME SPACING. | 

Ke Arte“ ” ' , 
Section 14. 1. Increased Frame Spacing.— 


(a) Where a spacing of frames greater than that given in 
the Tables is desired, the scantlings of the various parts of 
the structure are to be increased as specified in this Section. 
Where this increase in spacing exceeds 9 inches, special 
consideration of the scantlings and arrangements will 
be given. 

(6) The frame spacing is not to exceed 27 inches 
between the collision bulkhead and one-fifth the vessel’s 
length from forward, and in the peaks the spacing is not 
to exceed 24 inches. 


2. Double Bottom.—(a) The thickness of the floor plates 
and tank side brackets is to be increased at the rate of 
‘02 inch for every 3 inches increase in spacing. The floors 
may be stiffened by vertical bars between the intercostal side 
girders instead of being increased in thickness. 

(0) The thickness of the inner bottom plating in the 
holds and the tank margin plate throughout are to be increased 
at the rate of ‘02 inch for every 4 inches increase in spacing, 
and the increase in the thickness of the inner bottom plating 
in the engine room is to be ‘02 inch for every 6 inches 
increase in spacing. The thickness of the middle line 
strake need not be increased but is not to be less than the 
remainder of the plating. 

(c) Where bracket floors are fitted in the double 
bottom, the scantlings of the frames and reversed frames 
are to be increased to give equivalent strength to that 
required by the Tables. The thickness of the bracket 
plates is to be the same as that of the floor plates as 
increased. 

(d) The thicknesses of the material in the boiler room 
are to be increased by one-half the amount of the increase 
required in the holds. 


~ 
3. Side Framing.—(a) The scantlings of the side 
framing in the holds and ’tween decks are to be increased 
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so as to give equivalent strength and stiffness to the 
requirements of the Tables. 


(4) All frames are to be extended to the superstructure 
deck where such is fitted. 


4, Shell Plating.—The thickness of the bottom and 
side shell plating is to be increased at the rate of 02 inch Siam 


6 


the sheer-strake and strake below need not be increased, 
but is to be at least equal to the increased thickness o Chneinp 
side shell plating. 


5. Deck Beams.—The scantlings of the beams and 
beam knees are to be increased to give equivalent strength 
to the requirements of the Tables. 


6. Pillars.—The scantlings of closely spaced pillars 
and of the corresponding runners under the deck beams 
are to be inereased to give equivalent strength to that 
required by the Tables. 


7. Deck Plating.—(a) The thickness’of the plating of “<4 “'/ 
the strength deck abreast the openings will not, in general, 
require to be increased with increase of frame spacing. 
Where, however, the thickness of the plating is less than 
that given below, it is to be increased ‘02 inch for every 
4 inches increase in spacing until these thicknesses are 


reached. 


Length Increased Thickness of Strength 
of Frame Deck Plating abreast 
Vessel. Spacing Openings. 
Feet. Inches. Inch. 
250 30 “36 
300 30 38 
300 36 “42 
400 36 - “50 
| 500 36 60 


(>) The thickness of the second and third decks is to 
be increased “02 inch where a spacing increased to 36 
inches is adopted. This increase does not apply to the 
stringer plates. 

(c) The thickness of the plating between deck openings 
need not be increased with increase of frame spacing. 


a 
(@) No» inerease will be required to the thickness of “” me é 


decks which are sheathed with wood. MAa~ ereexjsme 94 


8. Middle Line Bulkhead.—Where a middle line 
bulkhead is fitted the spacing of the stiffeners is not to 
exceed 60 inches, and the scantlings of the stiffeners are to ; 
be in accordance with the spacing adopted. er 
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9. Riveting.—(a) The diameter of the rivets and the 
number of rows of rivets are to be governed by the thickness 
of plating required at the Rule frame spacing. 


(6) The spacing of the rivets is to be determined by 


Table 38. 

(c) Where the Rule frame spacing is below 28} inches 
and the increase in frame spacing exceeds 3 inches, the 
spacing of the rivets connecting the side frames to the shell 
plating is to be reduced by one-half of a diameter. 

(d) The riveted attachment of the tank side brackets to 
the margin plate and to the main frames is to be increased in 
respect of the increased spacing adopted. 

10. General.—In cases in which increased frame 
spacing is adopted, such local increases in scantlings are to 
be made as may be considered necessary. 


BEAMS. 

Section 15. 1. Scantlings—(a) The scantlings 
of the beams at the various decks are set forth in Tables 
12 and 13. Where the beam spacing is different from 
that shown in the Tables the neanklings: of the beams are 
to be suitably modified. 
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(b) Where the ean tretween one-fifth of the vessel’s* 


length from forward and the collision bulkhead are spaced 
more closely than required by Tables 12 and 18, they may 
be reduced so as to give equivalent strength to the require- 
ments of the Tables. 


(c) The sizes of the half beams are to be determined 
by the breadth of the deck amidships in conjunction with 
the greatest length of unsupported beam abreast openings, 
and are to be obtained by interpolation from the sizes given 
in Tables 12 and 13 for beams supported by one, two and 
three rows of pillars. 

(a) The scantlings given in the Tables are applicable 
to a tween deck height of 8 feet 6 inches, and when this 
height is exceeded, the strength of the beams is to be 
increased in on to the increased height of ’tween 
decks. 

(e)'The beams of decks fitted exclusively for the 
accommodation of passengers may be of the size given for 
the beams of long bridge decks. 

(f) Where cargoes such as chilled beef are suspended 
from the beams of decks, which may, at the same time, be 


‘loaded above, the strength of the beams of cargo decks is to 


be increased 38 per cent where one tier of quarters is 
carried, 66 per cent where two tiers, and 100 per cent where 
three tiers are carried. 
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_. have equivalent strength to the requirements of Tables 
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In the case of weather deck beams, this increase is to : 

be 50 per cent for one tier, and 100 per cent for two tiers 
but the scantlings of these beams need not exceed those of | 
cargo beams which have been increased for the same q 
‘ 


purpose. 


(g) Through beams with plating are to be fitted in the 
machinery space at the level of each deck wherever possible, 
but where this is impracticable, strong beams are to be 
fitted. 


are reinforced to compensate for the omission of side and 
corner pillars, the scantlings of the hatchway end beams 


| 
’ 
4 
5 
(4) Where the hatchway side coamings and end beams ; 
are to be as required by Section 16. | 


(¢) Where the line of pillars at the sides of hatchways 
is more than 18 inches from the coamings, the overhanging 
half beams will require to be efficiently reinforced or the 
coamings will require to be made sufficiently strong as a 
girder to support the deck loads. 


(7) Beams on which a steel deck is not fitted are to 


12 and 18, Cut K<irece Acca set “¢ “a~<renvt 


(k) The breadth of the deck flange of the beam is 9; 
. to be suitable for the diameter of the rivets in the deck~ 


1 1 

hinmnta a 

(2) It is recommended that the round up of the beams “"< whens fi 

of all weather decks should be equal to one-fiftieth of the ” ea 
breadth of the vessel. 


(m) The requirements for beams in sailing ships are “¥ 


van in Section 36, clause 4. ©“ «<* reg desis pa ; 


eg Cmte 
2. Spaci ee) Beams 4 to be fitted at every 
frame :— Aza.» 
(1) At all watertight flats, ’ 


work Mehr ge inn attn 9 fete 


(2) At upper decks of all single deck vessels above 
15 feet in depth, 


(3) At unsheathed strength decks, Feath/ i rzedle 


(4) At all decks where the frame spacing exceeds 
30 inches. 


(b) The beams of upper decks in way of poops, fore- 
castles and bridges may be fitted at alternate frames, 
provided that for eight frame spaces within each end of 
the bridge, the beams are fitted at every frame. 


(c) The beams of the various decks are to be placed 
over each other and, as far as practicable, are to be fitted to 
the frames which have reversed angles extended to the 


, upper deck. 
8. Beam Knees.—(a) Beams need not overlap the 
frames. 
- (4) The depths of beam knees are to be measured from 
Ms © the top of beam at side. 
—=—- (c) The depths of beam knees are to be three times the 


depths of the beams given in the Tables, whether at ever 'y 
frame or at alternate frames. 
+ (d) Where the size of the beams has been modified 
either for an alteration of frame spacing or of ’tween deck 
Hs he height or to suit special conditions of loading or support, 
. the depth of the beam knees is to be three times the depth 
em of the beam of bulb angle section required and the number 
Af hemof rivets in each arm of the knee is to be governed by the 
% actual depth. Pig 
(e) The depths of the beam knees at the upper deck in 
vessels which have not a tier of beams below, and at the 
second deck in two-deck vessels where the hold fr frames are 
cut or scarphed at the second deck, are,to be,as required by 
paragraphs (c) and (d@), or as given in the following Table, 
whichever is the greater. 


The thickness of these knees is to be in accordance with 
Tables 12 and 13, or as given in the following Table for the 
depth of knee to be fitted, whichever is the greater. 


The beam knees required by this paragraph are to be 
maintained throughout. 


| 


* Depth of Beam Knees. moe a A Beam Knees, 
_. | Rule Angle, formed of 
ef Pee] ar (Channel and | 4 Ps: 
Brame. | Depth, Minimum | Reversed | popen, | Minimam 
cS | 
y % Inches. | Inches. | Inches, Inches. Inches.| Inches, 
: Sorless | 15 | 32 138 | 44 | *46-FL. 
. sy vA 21 38 14 | 47 46 Fl. 
esis 9 | 269) > 4d 15 | 50 48 Fl, 
aires 11 31 "48 
7 18 86 | 42 Fl 
15 41 “44 Fl) 


* After correction for frame spacing if required. 
For intermediate depths of Rule Frames the beam knees 
are to be obtained by interpolation. 


(f) Where the intermediate frames in ’tween decks are 
omitted beam knees of ordinary dimensions are to be fitted, 
E \ ; 


a 
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and the number and spacing of rivets in each flange of the 
angle lugs connecting the knees to the side plating are to 
be the same as the number and spacing of those attaching 
them to the beam. 


(g) The thickness of beam knees is to be in 
accordance with the requirements of Tables 12 and 18. 


(hk) Knees 36 inches and above in depth are to be 
flanged on their inner edge. 

Where the beam knees are flanged, the thickness may be 
reduced 20 per cent. 

The breadth of the flange is not to be less than 2 inches 
in brackets not exceeding 24 inches in depth ; 2} inches in 
brackets above 24 inches and not exceeding 86 inches in 
depth ; 3 inches in brackets above 36 inches and not ex- 
ceeding 44 inches in depth; and 84 inches in brackets 
exceeding 44 inches in depth. 

(i) The number and size of the rivets in both arms of 
beam knees are to be as given in the following Table :— 


(j) Half beams fitted to alternate frames are to be con- 
nected to the coaming plates with double angles; half beams 
fitted to every frame may be connected to the coaming plates 
with single angles of not less thickness than the side coaming 
plates. There are to be two rivets in each flange of the 
angles connecting coamings to the half beams where the 
depth of the half beam is 8 inches, three in beams_ 


8} inches to 114 inches in depth, and four rivets whet. 


the depth is 12 inches. 


\ 


4. Rows of Pillars——(a) The numbers of rows of 


pillars are determined in association with the scantlings of 


the beams and are to comply with the Bue of 
Tables 14 and 15. i 


(O72 rig ¥g 
Depth of Knee Breadth of Knee | Number| Diameter 
Measured from Measured from of of 
Deck. End of Beam. Rivets. | Rivets. 
Ja: P he . 
Inches, Inches, Inches. 
14 10 4 $ 3-X&%. 
17 12 4 3 
21 15. 5 8 
24 Lz 5 q : 
28 21 G:-che Fe gee te 
32. 24. 4 7 rf 
36 27 8 z 
40 31 9 z 
44 35 10 5 
48 39 11 A 
52 43 12 5 


' (b) Beams at the ends of the vessel are to be equivalent 
in strength and stiffness to the beams amidships having 
regard to the span, and the scantlirgs may be obtained by 
interpolation between columns 1, 2, and 8 of Tables 12 
and 18. 


PILLARS AND GIRDERS. - 


< Section 16. 1. General.—All beams are to be sup- 
: ported either by closely spaced pillars or by widely spaced 
Z pillars in association with longitudinal girders under the 

ae decks: Pillars in ’tween decks and holds are to be fitted 
; in the same vertical line. 


5 Sustase al sto 2. Closely Spaced Pillars.—(a) Closely nee, pillars, 
een" — which may be of either iron or steel, are to be fitted at 
Be . ‘Sas +eoe*e\ternate frames in accordance with the requirements of 
Table 14. 

(b) In way of poops, bridges, and forecastles, the 
‘scantlings of the pillars under each deck are to be as 
required by the Table for the deck next below. 

(c) Where beams are fitted at every frame, pillars are 
to be attached at their heads to continuous fore and aft 
girders of double angles having the scantlings given in 
Table 14. The girders are to be attached to each beam and 
to the bulkheads by angle lugs. 
aT (d) The heels of pillars at inner bottoms and at tops 
! of deep ballast tanks are to be fitted and riveted to double 
angle bars or tee bars. 

(e) The heads and heels of all pillars are to have a 
bearing fit. 


the accommodation of passengers may be {th inch less in 

diameter than required by the Table where the diameter is 

8 inches, } inch less where the diameter is 4 inches, and 

4 inch less where the diameter is greater than 4 inches. 

(7) Additional pillars are to be fitted to the beams 
below deckhouses, windlass, steam winches and capstans, and 
aheapes where considered necessary. 

- (A) Where double pillars are fitted for the purpose of 
securing-shifting- boards, their diameter is to be three-fourths 
the diameter required for single pillars. 

2 ae (i) Where cargoes such as chilled meat are suspended 
* from a deck which may at the same time be loaded above, 
___ the scantlings of the pillars are to be suitably increased. 

(j) Where pillars are fitted on a shaft tunnel, the 


+ Aa the pillars if necessary. 
7 ® Pillars made of approved weldless rolled or drawn 
steel tubes may be of the diameter required by Table 14 for 


Section ger A), 
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(f) Pillars which support decks intended exclusively for 


- and are to be attached by rivets of the number and diameter 


ey tunnel is to be additionally strengthened under the heels 


~ and intercostals to the inner bottom plating below the heels 


hollow pillars with a reductign of 3 per cent in thickness, 
The steel of which these tubes are made is to have a tensile 
strength of not less than 35 tons per square inch with an 
elongation of not less than 10 per cent in a length of 8 
inches. See. Sage QuS fer ctity heres julam 


8. Widely Spaced Pillars——(a) Where pillars are 
widely spaced, the scantlings are to comply with Table 15, 
and are to be determined on the basis of length of pillar in 
association with a numeral 

SxBxH 
a te hs 
where § is the fore and aft distance, in feet, from centre 
of span to centre of span ; 

B is that proportion of the breadth of deck, in 
feeb, supported by the pillars ; 

H is the sum of the heights of the several 
superimposed ’tween decks measured, in feet, 
from top of beam to top of beam with an 
addition of 5 feet for the upper deck in 
Full Scantling vessels, and 4 feet for upper 
decks in Complete Superstructure vessels 
and for poop, bridge and forecastle decks. 


7 


P Koad —_ Joep, 


In the case of a deck fitted exclusively for the accommo- 
dation of passengers, the height of ’tween decks may be tuken 
as 4 feet. For superimposed superstructures. exclusively 
devoted to such accommodation this height may be taken as 
3 feet in each case, . 


(b) The scantlings given in-Table 15 are arranged for 
pillars made of steel having a tensile strength of from 26 to 
32 tons per square inch. Where steel of 22 to 25 tons per 
square inch tensile strength js used, the thickness is to be 
increased 20 per cent beyond the requirements of the Table. 


(c) In the ’tween decks widely spaced solid pillars,  __ 
——— . 

having. the scantlings given in Table 15a, may be fitted, u j 

These pillars are to have flat palms at their heads and heels . 


given in the Table. 


(d) Effective arrangements are to be made to distribute 
the support of the pillars to the decks and to distribute the 
load on the pillars at the heels. 


Where non-symmetrical t of girde i- 
tudinal and transverse supporting brackets are to be fitted in / io 


way of of the heads of ‘the pillar pillars. 
Where considered necessary by the Committee, the 


attachment of the floors to the intercostals and of the floors 


of pillars, will be required to have additional riveting. 


\ — , ~ nal \. 
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Where pillars are not stepped on the tank top at the 
intersection of a floor and an intercostal girder, intercostals 
and partial solid floors are to be fitted. Manholes are not 
to be cut in the floors and intercostals below the heels of 
pillars. 

(e) Doubling plates are to be fitted on the inner bottom 
plating under the heels of widely spaced tubular pillars. 


‘eg Dov meg, ) Where cargoes such as chilled meat are suspended 
p ante oe 4g ‘om’a deck which may at the same time be loaded above 
the scantlings of the pillars are to be suitably increased. 


4, Deck Girders at Heads of Widely Spaced Pillars. — 
ntaté s0c>,(4 Where widely spaced pillars are fitted, the beams 
Sac» between the pillars are to be supported by deck girders of 
the dimensions given in Tables 16 and 17 and the scantlings 
of the girders are to be determined on the basis of the 
depth of girder in association with a numeral 
Sx Bx H 
‘100 
where § is the fore and aft spacing, in feet, of the 
pillars from centre to centre ; 
B is that proportion of the breadth of the deck, 
in feet, supported by the girder ; 
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Fe z. H is the height of the ’tween decks next above 
aa the girder, measured in feet, from top of 
beam to top of beam where the pillars in the 
*tween decks are placed immediately over 
those below. 


For upper decks in Full Scantling vessels H may be 
taken as 5 feet. For decks fitted exclusively for the 
“accommodation of passengers and for upper decks in com- 
lete superstructure vessels and for poop, bridge and 
Rirecaste decks H may be taken as 4 feet. 
For superimposed superstructures exclusively devoted to 
passenger accommodation this height may be taken as 3 feet. 
Where the pillars above a deck are not placed over those 
below, H is to be the sum of the heights of the several tween 
decks, in feet, above the girder, with an addition as specified 
above for the weather deck, or, is to be increased to 
correspond with the additional load supported. 


tween deck ‘girders, abreast st hatchways th the _nuzheral 
ee by aAactor* 18. -< 


Plate channels, bulb angles and angles forming 
component parts of girders, are to be fitted in long lengths 
and are to be efficiently strapped or lapped at the butts. 


is to be 


(c) Where girders are formed of channels, these are to 
be attached by two rivets either to the lower flanges of the 
beams, or to short angle lugs fitted to the.beams. 

e2 
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Where girders have double lower angles,the intercostal 
plates are to be attached to the beams by angle lugs extend- . 
ing to the bottom of the girder and to the bottom of the . 
beams alternately where beams are fitted at every frame, and 
to the bottom of the girder at every beam where beams are Fe 
fitted at alternate frames. . 

Where girders have single bulb angles on the lower 
edge, plate brackets supporting the girder are to be fitted not 
more than three frame spaces apart when the beams are on ° 
every frame, or two frame spaces apart when the beams are a 7. 
fitted on alternate frames, and where double bulb angle 
girders are fitted these brackets may be four frame spaces #*#<e# “ © 
apart. At deck girders abreast hatchways the supporting pv cite ; 
brackets are not to be more than two frame spaces apart. 
The beams between these plate brackets are to be attached 
to the girders by angle lugs, which extend alternately to 
the bottom of the beam and to the bottom of the girder. 

(d) Girders are to be efficiently attached to the bulk- 
heads by flanged brackets having a depth equal to twice 
the depth of the girder measured from the top of the beam, 
and having the same thickness as the girder plate. 

(e) Where cargoes such as chilled meat are suspended 
from a deck which may at the same time be loaded above, 


the scantlings of the girders are to be suitably increased, ee 
WAY Maree ee 
5. Reinforced ced Hatchway Side Coamings cast End 


Beams in *Pweon_Deoks.—(a) Where the hatchway side 
coamings of *tween decks are designed to act as deck girders, ed 
the scantlings are to comply with Table 17, and the 
number to be used is given by en ee steven! 
eee Pimiy gy LaxbxH o FeETg TY RUA 
100 

where L is the length of hatchway in feet, 

b is that proportion of the breadth of the deck, 
in feet, supported by the side coaming ; 

His the height, in feet, of the "tween decks 
next above the girder, measured as in 
clause 4. 

(b) Where a hatchway side girder does not form part of a 
continuous fore and aft girder, it is to extend for a 
distance equal to two frame spaces beyond each end of the i 
hatchway and is to be efficiently attached to the hatchway = 
end beams by large gusset plates. ae 

(c) Plate brackets are to be fitted nob more than t1 1 
frame s Spaces 3 apart. ; 

(d) Where ie. hatchway end beams which carry the 
hatchway side coamings are supported by pillars at. 
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Table :— 
Diameter of Pillar. ge of gt of 
oly i Seuced Lilace 
Inches. Inches. 

: Not exceeding 3}... 2 4 
Above 3} and not exceeding 4}... 3 Z 
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centre line only, the scantlings are to comply with Table 17, 
and the numeral to be used is given by 


LxbxBxH 
700 


where L, b, and H have the same meaning as in para- 
graph (a) ; 
B is half the breadth of the deck in feet at the 
hatchway end beam. 


(e) The hatch end beam knees are to be increased in 
breadth and thickness beyond the ordinary requirements and 
are-to be flanged on the edge. 


(f) The frames to which the hatchway end beams are 
attached are to be reinforced if considered necessary. 


(g) In cases where deep hatchway side coamings and 
end beams are fitted, as at weather decks, the arrangements 
will be specially considered. 

Sted 139 tle p If 

6. Riveting.—(a) The number of rivets in the heads 
and heels of solid or hollow closely spaced pillars is to be 
regulated by their diameter in accordance with the following 


(2) Where pillars are fitted under watertight flats the . 


rivet attachment. is to be sufficient to withstand the load due 
to water pressure, 


(c) The rivets in the seams of built tubular pillars are 
to be spaced not more than 5 diameters apart, centre to 
centre, 


(d) The rivets in angles or channels forming pillars are 


to be spaced so as to close the work efficiently, and may be 7 
diameters apart, centre to centre. 


(e) The rivets in deck girders are to be spaced so as to 
close the work efficiently, and may be 7 diameters apart, 


centre to centre. The rivets in the intercostal angle are to 
be spaced not more than 5 diameters apart, centre to centre. 


(f) The flanged brackets at the ends of the girders 
are to be double riveted to the girders and to the bulkheads. 


Section 17 


7. Machinery Spaces.—(a) The beams in the machinery 
space are to be pillared as far as practicable. 


(6) The requirements regarding the scantlings of bunker 
bulkheads which act as pillars are set forth in Section 21. 


8, Middle Line Bulkheads in lieu of Pillars.—The 
requirements regarding the scantlings of non-watertight 


middle line bulkheads are set forth in Section 21, 
Hirt hen “ 2 


WATERTIGHT BULKHEADS. 

Section 17, 1. Peak and Machinery Space Rulk- 
heads.—(a) A watertight collision bulkhead is to be fitted 
at a distance not less than 5 per cent of the vessel’s length 
from the fore part of the stem at the waterline. 


(b) An after peak bulkhead is to be fitted, and is to 
be arranged to enclose the shaft tubes in a watertight 
compartment. 


(c) A bulkhead is to be fitted at each end of the 
machinery space. 


2. Additional Bulkheads.—(a) Additional watertight 
bulkheads as follows are to be fitted at reasonable spacing :— 


In vessels above 285 feet and not exceeding 335 feet 
in length, an additional watertight bulkhead is to be 
fitted about midway between the collision and boiler 
room bulkheads, making a total of five bulkheads. 


In vessels above 335 feet and not exceeding 405 feet, 
two additional watertight bulkheads are to be fitted, 
one in the forward hold and one in the after hold, 
making a total of six bulkheads. 


In yessels above 405 feet and not exceeding 470 feet, 
seven watertight bulkheads are to be fitted. 


In vessels above 470 feet and not exceeding 540 feet, 
eight watertight bulkheads are to be fitted. 


In vessels above 540 feet and not exceeding 610 feet, 
nine watertight bulkheads are to be fitted. 


(b) Where in vessels above 220 feet and not exceeding 
285 feet in length the machinery space is fitted aft, a water- 
tight bulkhead is to be fitted about midway between the 
collision bulkhead and the bulkhead at the fore end of the 
engine and boiler space. 

(c) In vessels in which the fitting of the number of 
bulkheads specified in the preceding paragraphs would inter- 
fere with the requirements of a special trade in which the 
vessel is to be employed, the Committee will be prepared to 
consider proposals from the Owner to dispense with one or 
more bulkheads. In all such cases suitable structural 
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compensation for the omission of the bulkhead will be 
required, and a notation will be made in the Register Book 
describing the number and position of the bulkheads omitted. 


(@) For bulkheads in sailing vessels, see Section 36. 


aug Qo % Height of Bulkheads.—(a) The collision bulkhead 
te” 8 is to extend in all cases to the upper deck. 


(>) In Full Scantling vessels the bulkheads are to 


extend to the upper deck, except the after peak bulkhead, 


which, subject to the approval of the Committee, may 
extend to the first deck above the load waterline, provided 
this deck forms a watertight flat from the bulkhead to the 
stern. 

(c) In vessels whose draught does not exceed that which 
‘could be assigned as a Complete Superstructure vessel 


i — the carr need extend to the re second deck deck uly, 


Ln 


teetAl rene “hed 
(d) In’ All vessels the machinery openings w ee the 
superstructure are to be efficiently trunked. 


4, Bulkhead Plating.—(a) The plating is to be not 
less in thickness than required by Table 31. 


(0) The lowest strake is to be at least 36 inches in 
height, measured from the tank top, or from the keel in 
vessels having no double bottom, but where there is a double 
bottom on one side of the bulkhead only, the lowest strake 
is to extend at least 12 inches above the double bottom. 
In all cases the lowest strake is to be at least ‘04 inch 
thicker, and in the case of a stokehold or bunker bulkhead 
this strake is to be ‘10 inch thicker than required by the 
Table. Where the stokehold or bunker bulkhead forms 
the boundary of oil fuel tank the increase to the lowest 
strake need only be ‘04 inch. At the end of a stokehold 
space the bottom plating of the bulkhead is to extend to a 
height not less than 24 inches above the stokehold floor, 


(c) Plates in the limbers are to be *10 inch thicker 
than required by the Table. 


(d) The bulkhead plating is to be doubled or increased 
in thickness in way of the stern tube opening. 


5. Bulkhead Stiffeners.—(a) Vertical stiffeners are to 
be fitted of the size required by Tables 27 and 28, spaced 
30 inches apart, but this spacing may be increased up to a 
maximum of 36 inches, provided the strength be corre- 
spondingly increased. 

The scantlings of stiffeners which are bracketed at one 
end and lugged at the other may be taken as a mean 
between those required by Tables 27 and 28. 
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(b) The spacing of stiffeners of collision bulkheads is 
not to exceed 24 inches, but the scantlings of stiffeners and 
thickness of plating are to be as required by Tables 27, 28 
and 31 for stiffeners spaced 30 inches apart. 


(c) The lower end of each stiffener is to be attached 
to the shell plating, or to the inner bottom plating, and 
the bracket, or its connecting angle, is to extend to the floor 
adjacent to the bulkhead. 


At each deck level which forms the top of a system 
of stiffeners, plating is to be provided of a character which 
will ensure horizontal rigidity in the bulkhead, and the 
upper brackets on the stiffeners are to be connected to 
angles which extend over a beam space, when beams are 
fitted either at every frame or at alternate frames. In the 
latter case the vertical flanges of the angles are to be increased 
in depth by Linch. Other effective means may be adopted 
for securing the necessary structural rigidity in these parts. 


The distance from the heel of the boundary bar to 


the extremities of the arms of the brackets is to be two. 


and one-half times the depth of the stiffener and the 
thickness of the brackets and number of rivets in each 
arm is to be as required by Table 30. 


(d) Where bulkhead stiffeners are cut in way of water- 
tight doors in the lower part of a bulkhead, the opening 
is to be suitably framed, and a tapered web plate, stiffened 
on its edge, is to be fitted on each side of the door from 
the base of the bulkhead to well above the door opening. 


Where stiffeners are not cut, but where the space 


between the stiffeners has to be increased on account of — 


watertight doors in *tween deck bulkheads, the stiffeners 
at the sides of the doorway are to be suitably increased in 
depth and strength so that the efficiency in this neighbour- 
hood is at least equal to that of the unpierced bulkhead, 
without taking the stiffness of the door frame into con- 
sideration. 

(e) Bulkheads are to be suitably strengthened at the 
ends of decks girders and where subjected mM concentrated 
deck loads if necessary. 


6. Boundary Angles—The bulkheads are to be 
attached to the outside plating, decks, and inner bottom 


by single angles, not less than *10 inch thicker than the — ; 
tabular thickness of the bulkhead plating to which they are — & e 4 J 

attached. These angles may be single riveted, except where i: 
situated more than 35 feet below the top of the bulkhead, 


when they are te be double riveted in both , sea 
flanges of the angles are to be not less “than 


“inches : 


Section 17_ 


for { inch rivets, 3} inches for % inch rivets, and 4 i shes 
for 1 inch rivets, where single riveted, and 5 inches for 
2 inch and % inch rivets, and 6 inches for 1 inch rivets 
wie double riveted, 


plating and in the boundary bars of bulkheads are to be 

- spaced as required by Table 38. Where the distance below 

the bulkhead deck is more than 35 feet, the vertical 

». he eae connections of yilates are to be double riveted. The rivets 

‘© connecting stiffeners to bulkhead plating are to be spaced 

; not more than.7 diameters, centre to centre, and, in the 

om op a Lise of stiffeners haying no bracket attachment they are to 

Mien there uh tha be spaced 4 diameters apart for 15 per cent of their length 
dln ta “from each end. 


8. Caulking and Watertightness— All watertight 
bulkheads are to be carefully caulked, and their watertight- 
ness tested in accordance with clause 13. 


In way of watertight flats the side framing is to be 

cut and bracketed to the deck, or watertightness is to be 

- maintained by means of caulked angle chocks, or by cast 
steel or iron chocks efficiently secured and rust jointed. 


\ ' 9. Watertight Recesses, Decks and Steps in Bulk- 
heads.—(a) Watertight recesses in bulkheads are to be 
framed and stiffened so as to provide equivalent strength 
and stiffness to watertight bulkheads. 


(4) Watertight decks and steps in bulkheads are to 
; have beams at every frame of the sizes given for stiffeners 
Tun aoe in Table 28, except where such’ beams are fitted in short 


- ga | os Txalemaa lengths bracketed at each end, when they may be based on 
oelomerner AowTable 27. 


The horizontal plating is to be *04 inch thicker than 
required for bulkheads under the same height from the top 
5; of the bulkhead or from the upper deck. In obtaining 

a4 the necessary scantlings for beams and plating, account is 
to be taken of the spacing of the beams, and in no case 
are the sizes of these beams and thickness of plating to 
be less than required by Sections 15 and 13 respectively 
of the Rules. - 


(c) The rivet connections of pillars are to be sufficient 
* to withstand the load due to water pressure. ; 


abaft the collision bulkhead, the bulkheads are to be caulked. 


11, Watertight Longitudinal Bulkheads.—Water- 
tight longitudinal bulkheads are to be equal in strength and 
stiffness Lo transverse bulkheads of the samme depth. 


waa Section 18 


eae ae ee ee ee 


7. Riveting.—The rivets in the seams and butis of 


apart. 
_ suit the frame spacing provided an arrangement equivalent 


10. Chain Lockers.—Where chain lockers are fitted 


iz 
- . t. © ae eee 
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12, Watertight Doors.—(a) Watertight doors are to 
be carefully and efficiently constructed and fitted, and 
strongly connected to the bulkhead, and are to be hose 
tested in place, 

(b) Watertight doors are to be capable of being quickly 
closed from the bulkhead deck, and are to have an index at 
the operating position showing whether the door is open or 
closed. The lead of shafting is to be as direct as possible 
and the screw is to work in a gun-metal nut. 

(c) Hinged watertight doors of approved pattern ma 
be fitted in “tween decks in approved positions. 


SH, 
The 7 4 


hinges to these doors are to be fitted with gun-metal pins, “* “°* 


13. Testing.—(a) On completion, ordinary watertight 
bulkheads and deck flats are to be hose tested to the 
Surveyor’s satisfaction. 

(b) Fore and aft peak bulkheads which do not form the 
boundaries of ballast tanks are to be tested by the peaks 
being filled with water to a height of not less than the load 
waterline. 


14. Deep Tanks and Tunnels.—The requirements for 
the construction of deep tanks and peak tanks are contained 
in Section 19 and those for shaft tunnels in Section 18. 


SHAFT TUNNELS. 


Section 18. 1. Tunnel—Where the engines are 
situated amidships, the shafting is to be enclosed in a 
watertight tunnel of dimensions which permit reasonable 
access for examination or repair of the shafting. 


2. Stiffeners—(a) Tunnel stiffeners are to be of the 
size required by Table 82 and are to be spaced 36 inches 
The spacing of the stiffeners may be adjusted to 


to the Rule requirements is obtained. The foot of each 
stiffener is to overlap and is to be attached in all cases to 
the tunnel base angle, which angle is to be ‘10 inch thicker 
than the tunnel side plating. Angle stiffeners 6 inches in 
depth and all bulb angle stiffeners are to be connected to 
the inner bottom plating by a lug. 

(6) Where the shaft tunnel passes through a deep tank 
the construction is to comply with the requirements of 
Section 19, clause 5. 

(c) Additional stiffening as may be necessary is to be 
provided where masts or hold pillars are stepped on the tunnel. 

3. Plating.—The plating on the flat of tunnel sides 
is to be of the thickness required by Table 31 for bulkhead 
plating with stiffeners spaced 86 inches apart, and the curved 
plating may be of the thickness required for bulkhead 
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plating with stiffeners spaced 30 inches apart. Where the 
spacing of the stiffeners exceeds 36 inches the thickness of 


extends and the height represented by 30 per cent of the 
depth of the tank. In no case, however, is the thickness to 


the plating is to be increased at the rate of ‘04 inch for 6 
inches increase in spacing. 

The top plating in way of the hatchways is to be not 
less than *10 inch thicker than the remaining plates, or 
is to be covered with wood not less than 2 inches thick 
secured by bands and angles so as not to have through 
fastenings in the tunnel plating. 


4, Tunnel Recess.—The plating of the top of the 
tunnel recess is to comply with the requirements for bulk- 
heads. The scantlings of the beams are to be determined 
on the basis of their unsupported span, in conjunction with 
the height of cargo which they may be called upon to 
support, but should not be less than required for watertight 
flats by Section 17, clause 9. 

The rivet connections of the pillars supporting the 
beams are to be sufficient to withstand the load due to 
water pressure, 


5. Riveting.—Riveting and caulking are to be as 
_ Tequired for ordinary watertight bulkheads. <¢. w4a 


6. Entrance Door—The tunnel is to be provided with 
a watertight door on the engine room bulkhead fitted in 
accordance with the requirements of Section 17, clause 12. 


7. Pipe Tunnel.—If a pipe tunnel is led through the 
forward holds, the scantlings and arrangements are to be 
similar to those required for a shaft tunnel. 


8. Ventilators.—Ventilators to tunnels are to have 
scantlings suitable for the pressure to which they may be 
subjected, and are to be made watertight. 


9. Testing.—On completion, tunnels are to be hose 
. tested to the Surveyor’s satisfaction. 


DEEP TANKS AND PEAK TANKS 
Sant marvin ay Avg. a fer ray wt Bra 
Section 19. 1. Plating —The thickness of the 
Ima, ¢ plating of the boundary bulkheads is to be as required by 
Table 31 for watertight bulkhead plating with stiffeners 
B ekthsnaced 30 inches apart. Where the height of the overflow 
Ayla pipe above the crown of the tank does not exceed 30 per 
cent of the depth of the tank, the thickness of each strake 
of the plating is to be governed by the depth below the top 
of the tank to the lower edge of strake. Where the height 
represented by 30 per cent is exceeded, the depth given above 
is to be increased by a distance equal to one-half the 
difference between the height to which the overflow pipe 


detow S6\e ““Yframe with scantlings in accordance with Table 12, but are 


be less than °30 inch, 


2. Stiffeners.—(a) The spacing of the stiffeners on 
the boundary bulkheads is not to exceed 24 inches. 


(b) The stiffeners are to be of the scantlings required 
by Table 34, and are to be determined on the basis of the ~ 
length of stiffener in association with the head H, measured 
from the crown of the tank to the top of the stiffener, 
which is zero where the distance in feet from the crown of 
the tank to the top of the overflow pipe does not exceed 
80 per cent of the depth of the tank. Where: the height 
represented by 30 per cent is exceeded, H is to be taken as _ 
one-half of the difference between the actual height to which 
the overflow pipe extends and the height represented by 30 per 
cent of the depth of the tank. “The stiffeners are to be 
bracketed at the deck and inner bottom. The sizes of the 
brackets and the number of rivets are to be as required for 
watertight bulkhead stiffeners of the same size. 


3. Deck.—(a) The beams are to be fitted on every 


to be not less in strength than required for the stiffeners of 
the boundary bulkheads. The beams are to be supported by 
an efficient intercostal girder on each side of the centre line 
and special attention is to be paid to the riveting at the 
heads and heels of the quarter pillars. ~~ 


(6) The deck plating forming the top of the tank is to 
be ‘04 inch thicker than required for the boundary bulkheads = 
under the same head, but is not to be less than 34 incli UE ~ 
with beams spaced 25 inches apart, ‘40 inch with beams Baw he ‘Bo af a 
spaced 30 inches apart, and *44 inch with beams spaced “*< Soiie — % z 
36 inches apart, but the thickness of the plating is not to be aloo. ant me 
less than required by Table 26. If the deck plating is 34% ~- 25° 
sheathed the thickness is to be as required for the plating “72° ~ 26 he 
of boundary bulkheads, or as required by the Tables for  ? © 
deck plating, whichever of these is the greater. in cies 


4% 


Pa 
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4. Framing.—The side frames in deep tanks are to thee aipte: Tegan 

be increased half-an-inch in depth beyond the normal frame. nphig fc 
Vink 

5. Tunnel.—(a) Where the shaft tunnel passes through 
a deep tank, the spacing of the stiffeners is to be the same = _ 
as the frame spacing, and the scantlings are to be equivalent — 
to those required by Table 34, and as provided in clause 2, Mone 
the length of stiffener being taken as the height from the be 
base of the tunnel to the top of the flat side. The ends of 
the stiffeners are to be bracketed to the inner bottom, 


Seas lide purtthea Slr whath ase Agf Cnet th + Linge Tracts ae Section 19 
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(b) The thickness of the plating is to be equivalent to 
that required for the boundary bulkheads of the deep tank, 
having regard to the spacing of the stiffeners in each case. 


‘Jo 6. Washplates.—Efficient washplates are to be fitted 


at the middle line in peak tanks; they are also to be fitted in 
other water ballast tanks where the breadth exceeds 30 feet. 


7. Boundary Angles.—The boundary angles of the 
bulkheads are to’ be single riveted where the depth of the 
tank does not exceed 35 feet. Where this depth is exceeded, 
the boundary angles are to be double riveted except at the 
deck, where they may be single riveted. 


8. Air Pipes.—Air pipes are to be fitted at the 
opposite end to that at which the filling pipes are placed, 
or at the highest part of the tank. Their total sectional 
area is not to be less than the area of the filling pipes, and 
they are to be carried to above the upper deck, and their 
discharge ends are to be always open. Ample provision 
is to be made for the free passage of air to prevent the 
formation of air pockets. 


9. Ventilators.—’Tween deck ventilators to deep tanks 
are to have scantlings suitable for the pressure to which 
they may be subjected, and are to be made watertight, 


10. Riveting.—The riveting is to be as required for 
watertight work except that the rivets through the frames 
and shell plating are to be spaced 5} diameters apart, 
centre to centre, and the rivets attaching the stiffeners to 
the bulkhead plating are to be spaced 6 diameters apart, 
centre to centre. 


11. Testing.—Tanks are to be tested by a head of 
water equal to 30 per cent of the depth of the tank, or 
8 feet, whichever is the greater, provided the tanks are fitted 
with overflows or other means to prevent a greater pressure 
than the test head. Where the tanks are not fitted with 
overflows or other similar devices, they are to be tested by a 
head sufficient to give the maximum pressure which can be 
experienced in practice, but in no case less than 8 feet. In 
all cases the pressure to which the tanks will be subjected is 
to be indicated on the plans submitted for approval. 


12.—Bulkheads forming part of Watertight Sub- 
division—Where the boundary bulkheads of the tank 
form part of the watertight subdivision of the vessel, the 
scantlings and arrangements of these bulkheads are not to 
be less than required by Section 17, 


Section 20 
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ARRANGEMENTS FOR CARRYING AND BURNING 
OF OIL USED AS FUEL. 


A. GENERAL. 


Section 20. 1. Flash Point.—(a) The following 
arrangements are applicable only to the cases where the oil 
fuel to be carried is such that its (close test) flash point, as 
determined by a standard type of flash point apparatus, 
does not fall below 150° Fahrenheit. = 6¢* G 


(0) For oil fuel with a lower flash point the arrange- 
ments are to be submitted for special consideration. 


2. Record in Register Book.—In vessels arranged to 
use oil as fuel, and where the requirements of this Section 
have been complied with, the following records will be made 
in the Register Book :—* Fitted for oil fuel (date) F.P. 
above 150° F.” in cases in which approval has been given 
for the use of oil with a flash point above 150° Fahrenheit. 
The notation “ Fitted for low flash oil fuel” (date) will be 
made in cases where the arrangements have been approved 
for oil fuel with a lower flash point than 150° F. 


B. OIL FUEL BUNKERS. 


1. Plating. ceehs thickness of, _ the the plating of the 
boundary bulkheads,is to be as required by Table 31 for 


watertight bulkheads with stiffeners spaced 30 inches apart,” 
Where the height of the overflow pipes above the crown 
of the tank does not exceed 30 per cent of the depth 
of the tank, the thickness of each strake of the plating 
is to be governed by the depth below the top of the 
tank to the lower edge of strake. Where the height 
represented by 30 per cent is exceeded the depth given 


. above is to be increased by a distance equal to one-half 


the difference between the height to which the overflow 
pipes extend and the height represented by 80 per cent of 
the depth of the-tank. In no case, however, is the 
thickness to be less than *80 inch, 


2. Stiffeners.—(a) The spacing of the stiffeners on the 
boundary bulkheads is not to exceed 24 inches, 


(4) The vertical stiffeners are to be as required by 
Table 34, and are to be determined on the basis of span 
between the horizontal supports in association with the 
head H, measured from the crown of the tank to the 
top of each span, where the distance, in feet, from the 
crown of the tank to the top of the overflow pipe does not 
exceed 30 per cent of the depth of the tank. Where this 
height is exceeded, H is to be increased by one-half the 
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difference between the actual height to which the overflow 
pipe extends, and the height represented by 80 per cent of 
the depth of the tank. 


(c) The stiffeners are to be bracketed at the deck and 
inner bottom. ‘The sizes of the brackets and the number of 
rivets are to be as required for watertight bulkhead stiffeners 
of the same scantlings. 


(d) The vertical stiffeners on the boundary bulkheads 
and the side framing are to be supported by horizontal 
girders spaced about 8 feet apart. The scantlings of these 
girders are to be as required by Table 33 and are to be 
_ determined by a numeral 

pes ae 
100- 
where S = overall length of girder, in feet. 

i.e.,8 is the distance between the boundary bulkhead 
when the horizontal girders are all fitted within the 
compartment. Where the girders are not all fitted 
within the compartment S is to be increased in 
proportion to the increased span. 


D = one-half the depth of the tank, in feet, where 
one horizontal girder is fitted. 
= one-third the depth of the tank, in feet, where 
two horizontal girders are fitted. 
= one-fourth the depth of the tank, in feet, where 
three horizontal girders are fitted. 


H = the distance, in feet, from the crown of the tank 
to the horizontal girder where the “height of 
the overflow pipe above the crown of the tank 
does not exceed 30 per cent of the depth -of 
the tank. Where this height is exceeded, H is 
to be increased by a distance equal to one-half 
of the difference between the actual height to 
which the overflow pipe extends and the 
height represented by 80 per cent of the 
depth of the tank. 


(e) The horizontal girders supporting the vertical 
stiffeners of the boundary bulkheads and the side framing 
are to be attached at their ends by flanged brackets. The 
toe of the bracket is not to be nearer the shell plating or 
the bulkhead plating than a distance equal to twice the 
breadth of the wider girder. The brackets are also to be 
double riveted in each arm. 


Supporting bracket plates to the girders are to be fitted 
on every third stiffener or frame; the remaining stiffeners 
and frames are to be attached to the girders by angle lugs. 
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double for a distance equivalent to twice the breadth of — 


The girders are also to have supporting brackets at 
their intersection. 


(/) In tanks which extend for the full breadth of the 
ship and which exceed 30 feet in length, the strength and 
stiffness of the horizontal girders are to be increased in 
proportion to the increased length of tank, and efficient 
transyerse wash plate divisions may also require to be fitted 
if considered necessary. 


(g) Where a steel deck abuts on an oil bunker bulkhead, 
the deck plating is to be attached to the bulkhead either "by 
double angles, single riveted, or by tee bars. 


3, Tunnel.—Where a tunnel passes through an oil 
fuel tank the scantlings are to be as required for a tunnel 
in a deep water ballast tank, but the angles attaching the 
tunnel plating to the inner bottom are to be double riveted. 


4, Middle Line Bulkhead and Washplates— vo od/m ao 
(a) In tanks extending the full breadth of the ship 6 4 
middle line bulkhead is to be fitted. Where this bulkhead” 
is intact the construction is to be as required for the 
boundary bulkheads. If desired, this bulkhead may be 
perforated provided the total area of the openings does not 
exceed 10 per cent of the area of the bulkhead, in which 
case the horizontal girders may be dispensed with and 
vertical stiffeners of reduced size fitted. 


(+) In tanks which extend for the full Rees of the ~ ake 
abs ne washplates wpe to be fitted. 29% Sing he thle “If 
Diy ay ed Fe ROSE Met baer cg # 4 pt a * 

ecks.—(a) The Resse are to be fitted on every Aneetuys 6: a 

ae with scantlings in accordance with Table 12, but are #* “~*~ 
to be not less in strength than required for the stiffeners of 7. Chee 
the boundary bulkheads. Blas ores ae 


(b) The deck plating is to be as required for the crowns a 5 
of deep water ballast tanks, “ree re rs 


ont Oh 
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6: Riveting.—(a) The ‘seams and butte “of ni bulk Sec re yg, 
head, deck and tunnel plating and the boundary bars, i ine “2 wed ts f 
cluding the stringer angle, are to be double riveted. The @eem~ “2 “<< 
rivets are to be spaced as required for vessels carrying oil in eng 
balk, See canereeled) Rule | sje] to | . 

(0) The seams of the shell plating are to be double 
riveted but ordinary watertight spacing may be adopted. 

(c) The riveted connection of the horizontal girders 
to the bulkheads and shell plating may be by single angles, 
except at the ends of the girder, where they are to be 


the girder, The rivets are to be spaced 4} diameters apart. ie 
Section 20 | 
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(d) In middle line bujkheads, whether perforated or 
not, the seams of the plating.n g.may be’single e riveted. 


(e) The rivets attaching the frames to the. shell 
plating are to be spaced 54 diameters apart, centre to centre. 
The rivets attaching the stiffeners to the bulkhead plating 
are to be spaced 6 diameters apart, centre to centre. 


‘ (f) The attachments of the frame brackets to the margin 
plate in way of the oil fuel bunker are to comply with the 
requirements of Section 20, D 3. 


7. Workmanship.—(a) The workmanship throughout 
is to be of the highest character, and is to be submitted to 
the closest inspection. 

(>) Plates are to be sheared from the faying s surface. 

(c) Particular attention is to be given to the removal of 
burrs, drillings and rimerings. 

(d) Where holes for rivets are punched, the diameter 
of the punch is not to be more than ;4 inch greater than 
the diameter of the rivet. 

Holes in liners are to be the same size as those in 
the plates. 

Where there is difficulty in securing fairness of the 
holes, drilling in position should be resorted to. 

(e) Where any unfairness exists in rivet holes, they are 
to be rimered and’re-countersunk. Larger rivets are to be 
used for rimered holes. 

(f) Surfaces of steel plates are to be fitted close to each 
other, and are to be caulked as far as practicable without the 
use of packing. Where packing is unavoidable, the material 
to be used should be non-soluble in oil. 


(g) Where boundary bars consist of double angles, both 


flanges of each bar are to be caulked, 

(i) Angle or 'T-bar connections, which are situated on a 
caulking side, are to be caulked. : 

(i) Attachments of fittings are to be made, as far as 
possible, without through fastenings. Where through bolts 
are fitted, they should be tapped, grommetted and set up. 


8. Ventilators.—’Tween deck ventilators to oil! fuel 
tanks are to have “scantlings suitable to withstand the 
pressure to which they may be subjected and are to be made 
watertight. 
mouths of the ventilators. 


9. Drainage.—(a) Efficient means are to be provided 
by wells or gutterways, and sparring or lining, to prevent 
leakage from any of the oil fuel compartments from coming 
into contact with cargo, and to ensure that any such leakage 
shall have free drainage into the limbers or wells. 


Section 20 
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Gauze diaphragms are to be fitted over the 


(4) Where there is a possibility of oil leakage from 
bunkers, storage tanks, settling tanks, service tanks, pumps, 
heaters, and other apparatus, suitable gutterways, coffer- 
dams, drip trays, or drip screens, are to be arranged, and 
provision is to be made for draining these. 

(¢) Where cargo or coal is carried in a compartment 
adjacent to an oil fuel settling tank, which may be heated, 
the 1e compartment side of the tank is to be insulated “to 
prevent heating of the cargo or coal. 

(d) Compartments for storing fresh water either for use 
in boilers or for drinking should be separated from oil 
compartments by cofferdams. 


10. Testing.—Tanks are to be tested by a head of 
water equal to 30 per cent of the depth of the tank, or 
8 feet, whichever is the greater, provided the tanks are fitted 
with overflows or other means to prevent the occurrence of a 
greater pressure than the test head above. Where the tanks 
are not fitted with overflows or other similar devices, they 
are to be tested by a head sufficient to give the maximum 
pressure which can be experienced in practice, but in no 
case less than 8 feet. In all cases the pressure to which 
the tanks will be subjected is to be indicated on the plans 
submitted for approval. 

The attachment of all fittings to oil-tight surfaces 
should be completed before the tanks are tested. In any 
case, all oil-tight surfaces are to be examined prior to the 
completion of the vessel. 


11. Bulkheads forming part of Watertight Sub- 
division.—Where the boundary bulkheads form part of the 
watertight subdivision of the vessel, the scantlings and 
arrangements of these bulkheads are not to be less than 
required by Section 17. 


C. DEEP TANKS AND PEAK TANKS WHICH 
ARE ALWAYS FULL. 
1. Scantlings.—(a) The scantlings and arrangement of 
stiffening are to be as prescribed above for oil fuel bunkers, _ 
(6) Efficient washplates are to be fitted in peak and 
deep tanks, 
~~ (ce) In deep tanks, deep webs are to be fitted to the 
transverse bulkheads of sufficient strength to afford adequate 
support to the horizontal girders on the bulkheads. These_ 
webs should be effectively associated with the washplates. 


(d) In deep tanks, the decks are to be supported by an 
intercostal girder on each side of the middle line, Special 
attention is to be paid to the riveting at the heads and heels 
of the quarter pillars. 


ee ede ethccts FOF 4 


2. Riveting.—The riveting is to be as required for 
oil fuel bunkers. 
3. General.—The arrangements regarding workman- 


ship, ventilation, drainage and testing are to be as required 
for oil fuel bunkers, 


D. DOUBLE BOTTOMS. 


1. General.—(a) Oil fuel may be carried in ordinary 
cellular double bottoms. 


va (6) Holes are not to be cut in the centre girder, except 
in way of the narrow tanks at the ends of the vessel. 
The centre girder need not be caulked or tested. 


(c) The lengths of the compartments are to be sub- 
mitted for approval. 


(d) Compartments for storing fresh water, either for use 
in boilers or for drinking, should be separated from oil fuel 
compartments by cofferdams. 


2. Riveting.—(a) The thickness of the inner bottom 

tx « 77 plaing may be as required by the Rules, with a minimum 

of “eof (-40)inch at rule spacing, but the ‘seams and butts ate to: 

~ be at least double riveted. chmceny 7 nv ed web 
shore 
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(6) Where ceiling is fitted it is to be laid on transverse 
battens, leaving at least two inches air space between the 
ceiling and ‘tank top, and permitting free drainage from the 
tank top into the bilges or wells, and the thickness of the 
plating may be as required for double bottoms carrying 
water ballast. 


(c) In all cases where oil fuel is carried in the double 
bottom under the engine and boiler spaces, the seams and 
butts of the tank top plating in way of those spaces are to 


: : ; a? 
be at least double riveted. +yewCovmw aecedv® | 


(d) Below an oil fuel bunker or a deep tank in which 
oil is carried, the seams and butts of the inner bottom plating 
are to be at least double riveted: 


3. Gussets.—(a) Where gussets are required by Table 8 

at every frame, a continuous plate is to be fitted attaching 

the tank side brackets to the inner bottom, and the number 

of rivets attaching this plate to the tank side brackets 

‘and to the inner bottom is to be 80 per cent in excess of 
the number required by Table 8. 


Where gussets are required by the Table at alternate 
frames, a continuous plate is to be fitted as described above, 
and the number of rivets attaching this plate to the tank 
side brackets at each frame is to be 60 per cent of the 
number of rivets required by Table 8 at alternate frames. 
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The rivets attaching the continuous plate to the inner 
bottom may be spaced 5 diameters apart, but the number in 
each frame space is not to be less than the number connecting 
the plate to the tank side bracket. . oe sa 

Where gussets are required by the Table at every third 
frame, gusset plates are to be fitted at every second frame 
and the number of rivets in each arm is to be as specified in 
Table 8 for every third frame. 


Where gussets are not required by the Table, the 
number of rivets in the vertical bar attaching the tank side 
brackets to the margin plate is to be increased 40 per cent. 

(+) The holes in the margin plates to take the gusset 
plate rivets are to be countersunk, and countersunk headed 
rivets are to be used. a 

(c) The above requirements are also to be complied with 
where oil fuel is carried in bunkers or deep tanks above an 
inner bottom compartment. 


4. Testing.—All double bottom compartments intended 
for carrying oil fuel are to be tested by a head of water 
representing the maximum pressure which could be experi- 
enced in service. 

The attachment of all fittings to oil tight surfaces 
should be completed before the tanks are tested. In any 
case, all oil tight surfaces are to be examined prior to the 
completion of the vessel. 


: é se gt 1 Pttew 
5. Workmanship.—The workmanship and riveting“are <<, 
to be as required for Oil Fuel Bunkers. 


E. FITTINGS AND CONTROL. 


1. Service, Settling and other Tanks.—Where such 
tanks do not form part of the structure of the vessel, the 
scantlings and arrangements are to be submitted for 
approval. 

2. Air, Overflow, and Sounding Pipes.—(a) Hach 
oil fuel compartment is to be fitted with one or more air 
pipes, the discharge ends of which are to be led to the open 
air in a situation where no danger will be incurred from the 
issuing oil vapour when the compartment is being filled, 
and each is to be furnished with a wire gauze diaphragm 
which can readily be removed for cleaning or renewal. 


Where no overflow pipes are fitted, the sectional area of 
the air pipes to each compartment is to be not less than that 
of its filling pipe. 

(+) Where overflow pipes are fitted to any oil fuel com- 
partments, they are to have not less sectional area than the 
filling pipes, and are to be so arranged that no oil or vapour 


issuing from them will be a source of danger. Z 
zz 
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(¢) Each oil fuel compartment is to be provided with a 
suitable means for ascertaining the oil level therein, either 
by sounding pipes or by approved indicating apparatus. 
If sounding pipes are fitted, they are to be led to the 
weather deck, or to an accessible position on.a deck above the 
load water line; short sounding pipes may be approved in the 
shaft tunnels or machinery spaces, provided they are fitted 
. to close automatically or with lock-up screw caps of approved 
type. Doubling plates are to be fitted under all sounding 
pipes. a 

(d) Round gauge glasses are not to be fitted either to 
the oil storage, settling, or service tanks, but suitably 
protected gauges of approved design, having flat glasses of 
substantial thickness, and self-closing cocks or valves, may 
be allowed on settling and service tanks. 


3. Boiler Insulation.—(a) The boilers are to be 
suitably lagged. The clearance spaces between the boilers 
and tops of the double bottom tanks, and between the 
boilers and the sides of the storage tanks or bunkers in 
which oil fuel is carried, are to be adequate for the free 
circulation of air necessary to keep the temperature of the 
stored oi], well below the flash 1 point. orcas meal 

(6) Where water’ tube boilers are installed, it is 
recommended that there should be a space of at least two 
feet six inches between the tank top and the underside of 
the pans forming the bottom of the combustion spaces. 


(c) Funnel dampers, if fitted, must be provided with 
a suitable device whereby they may be securely locked in 
the fully open position. Funnel dampers must. not be fitted 
on ships equipped for burning oil fuel only. 


(d) Smoke box doors are to be shielded and well fitting, 
and the uptake joints made airtight. 


4, Pressure Pumps.—The pressure pumps for the oil 
fuel burning system are to be entirely separate from the feed, 
bilge, and ballast pumps and connections, In every ship 
there are to be not fewer than two units (a unit comprising 
pressure pump, filters, and heater), All pumps used in 
connection with oil fuel are to be provided with efficient 
escape valves, which are to be in close circuit, é.¢., discharging 
to the suction side of the pumps. 


5. Oil Pipes and Fittings.—(a) The oil pressure 
pipes conveying heated oil are to be of solid drawn 
steel, and placed in sight above the platforms in well- 
lighted parts of the stokehold or engine-room. The 
coupling flanges are to be machined so that they are 
practically metal to metal, any jointing material used being 
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the very thinnest possible, and impervious to oil heated to 
250° F. The scantlings of the flanges are to be made 
suitable for at least 200 lbs. per square inch working 
pressure, or the pressure to which the relief valves are 
loaded, whichever is the greater. 

The pipes, heaters, and their fittings are to be tested 
after jointing to at least 400 lbs. per square inch, or to 
double the working pressure, whichever is the greater. 


(6) Other oil fuel pipes, and all bilge or water pipes 
passing through oil storage tanks are to be made of iron or 
steel. The coupling flanges are to be machined and the 
jointing material used is to be impervious to oil. The 
scantlings of the flanges are to be made suitable for not 
less than 100 lbs. per square inch working pressure, and, 


after jointing, the oil fuel pipes within the engine and 


boiler spaces are to be tested to 30 lbs. per square inch. 
All such pipes within the engine and boiler spaces are to be 
led sufficiently high above the inner bottom to facilitate 
inspection and repairs. 


6. Valves and Cocks.—(a) All oil fuel suction pipes 
are to be fitted with valves or cocks at the bulkheads where 
they enter the machinery space. 

(6) In the case of all oil fuel storage, settling and 
daily service tanks, other than double bottom tanks, the 
suction valves or cocks are to be secured to the tanks, and 
so geared that they may be shut off from positions which 
will always be accessible in the event of fire taking place in 
the compartment in which they are situated. In the case 
of peak tanks, these valves or cocks are to be fitted on 
the tank side of the peak bulkheads. 

(c) All valves or cocks in the machinery space connected 
with oil fuel installations are to be capable of being con- 
trolled from above the engine and boiler room platforms. 


(d) Where the filling pipes to settling and service tanks 
are not connected to the tanks near the top, they are to be 
provided with valves or cocks, controlled as in the case of 
the suction valves or cocks on these tanks, or else with 
non-return valves, secured to the tanks. 


(e) Valves or cocks are to be interposed between the 
pumps.and the suction pipes in order that the latter may be 
shut off when the pumps are opened out for overhauling. 


(f) Open drains for removing the water from the oil 
storage, settling or service tanks are not allowed unless the 
drain cock or drain valve be of self-closing type. 

(g) All valves in connection with the oil fuel apparatus 
are to be so constructed as to prevent the possibility of any 
cover being slacked back or loosened when operating the valves. 
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7. Control of Pumps.—The motive power of all oil 
fuel pressure pumps, and the steam supply for the fire 
extinguishing apparatus, are to be capable of being controlled 
from a position which will always be accessible in the event 
of fire taking place in the compartment in which they are 
situated as well as from the compartment itself. 


8. Compartments for Storage of Fresh Water.—The 
pipes in connection with compartments used for storing fresh 
water either for boilers or for drinking are to be separate 
and distinct from any pipes that may be used for oil or 
oily water. 


9. Tanks for Carrying Oil or Water Ballast 
Alternatively.—(a) Where it is intended to carry oil fuel 
and water ballast in the same compartments alternatively, 
the valves or cocks connecting the suction pipes of these 
compartments with the ballast donkey pump, and those 
connecting them with the oil fuel transfer pump, are to be 
so arranged that the oil may be pumped from any one 
compartment by the oil fuel pump at the same time as the 
ballast donkey pump is being used on any other compart- 
ment. Where settling or service tanks are fitted of large 
capacity so that they do not require frequent replenishment, 
the above requirement may be dispensed with. 


(0) In the case of deep tanks which can be used for 
oil fuel, water ballast or cargo, provision is to be made for 
blank flanging the oil fuel and water ballast filling and 
suction pipes when the tanks are being used for cargo, and 
for blank flanging the bilge suction pipes when the tanks 
are being used for oil fuel or for water ballast. 


10. Steam Heating Coils.—(a) Where steam is used for 
heating the oil fuel, either in the bunkers, tanks, or heaters, 
the exhaust drains are to discharge the water of condensation 
into an observation tank where it can be seen whether or 
not it is free from oil. 

(b) The steam heating pipes in contact with the oil 
fuel are to be of wrought iron or steel, and are to be tested, 
after being fitted on board, to twice their working 
pressure. 


11. Ventilation.—The spaces in which the oil fuel 
burning appliances and the oil fuel settling and service 
tanks are fitted are to be well ventilated and easy of access. 


12. General.—(a) No wood fittings or bearers are to 
be fitted in the boiler rooms, or in the compartments 
containing the settling tanks, 

(b) Savealls are to be fitted at the furnace mouths to 
intercept oil escaping from the burners, 


(c) Bilge suction pipes of lead are not permissible in 
engine or boiler spaces where settling tanks or oil fuel 
appliances are situated. 


(d) Water service pipes and hoses are to be fitted so 
that the stokehold plates and tank top under the boilers 
can at any time be flushed with sea water, and, in addition, 
steam from the auxiliary range of piping is to be led to 
pipes perforated for the emission of steam into the lower 
parts of the boiler room. 

(e) The pumping arrangements of the oil 
installations are to be submitted for approval. 


fuel 


OIL CARRIED AS CARGO. 
Section 20a. 1. General.—Where it is desired that 
a special notation be made in the Register Book indicating 
that a deep tank or a peak tank is considered to be structurally 
suitable for the carriage of oil as cargo, the following 
requirements are to be complied with. 


2. Flash Point.—The flash point of the oil to be 
carried is not to be lower than 150° F. 


3. Scantlings and Riveting.—(a) The scantlings and 


riveting are to be as required for deep tanks carrying oil A.~ «<oy” 
pon dnedin 1 fartA pera rer a eee ¢ Cut olin Te 
rans 


Maw letue 
(b) The arrangements for aitings tad ‘ound 
forth in Section 20 are also to be complied with as far 
as they are applicable. 


fuel. 


4, Notation—wWhere the requirements referred to 
above are complied with, a notation will be made in the 


‘ J 


| 


Register Book, ‘Fitted for carrying oil (date) F.P. above P= ob 60% 


150°F. in Deep and/or Peak Tank” as the case may be. 

5. Loading Test.—Before a cargo of oil is loaded the 
tank should be tested under water pressure and examined for 
cleanliness to ensure that it is in a proper condition to 
receive the oil cargo. 


NON-WATERTIGHT BULKHEADS. 

Section 21, 1. Middle Line Bulkheads—(a) The 
thickness of the plating is to be -30 inch in the holds, 
and ‘26 inch in the ‘tween decks. The bulkhead is to be 
attached at the top and bottom by single angle bars *10 inch 
thicker than the bulkhead plating. 

(b) The vertical stiffeners are to be of the sizes given 
in Table 35, and may be fitted two frame spaces apart 
provided the frame spacing does not exceed 30 inches. Where 
the frame spacing is greater than 30 inches the stiffeners are 
to be fitted on every frame and the scantlings may be 
correspondingly reduced. 
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Where quarter pillars are fitted the stiffeners may be 
reduced in strength by 20 per cent. i_ Ging 
' uae (c) The stiffeners at the ends of the hatchways are to 
a be bracketed ati top and bottom, and where reinforced hatch- 
; way end beams are fitted, these stiffeners are to be doubled 

or equivalent arrangements provided. The remainder of the 
_ stiffeners are to be riveted to the beams and are to be 
= attached at the bottom by double riveted pee ¢ Pr ae Wes A fil 


ot 4g it Cecfrene eat (a) The t “ia of @ tala, 
Said and the scantlings of the bars at top and bottom of 
longitudinal vertical bunker bulkheads are to be as required 
for the middle line bulkheads except that the lowest strake, 
which is to extend at least 24 inches above the level of the 
stokehold floor, is to be “36 inch in thickness, 

~~ (b) The vertical stiffeners of longitudinal bulkheads 
which act as supports to the deck are to be of the sizes given 
in Table 35. 

(c) Where longitudinal bulkheads do not act as supports 
to the deck the stiffeners are to be of the sizes given in 
Table 35. . 

(d) The stiffeners are to be fitted two frame spaces 
apart provided the frame spacing does not exceed 30 inches. 
Where the frame spacing is greater than 30 inches. the 
stiffeners are to be fitted on every frame, and the scantlings 
may be correspondingly reduced. 

(e) The plating of transverse bunker bulkheads is to 
be as required for longitudinal bulkheads, and the stiffeners, 
which are to be spaced 36 inches apart, are to be in 
accordance with the requirements of Table 35. 

(f) Where sloping bunker casings are fitted, the 
scantlings of the stiffeners are to be suitably increased, and 
the stiffeners are to be additionally supported from the deck 
beams by angle stays, attached by brackets to the deck 
beams and the casing stiffeners, 


DETACHED SUPERSTRUCTURES. 


Section 22. 1. “Short” Deck Superstructures.— 

(a) The scantlings of poops, forecastles and “short” 
bridges (i.e., bridges of which the length does not exceed 
15 per cent of the length of the vessel) are to be in accord- 
ance with the requirements of Table 25. ‘ 
(b) All vessels are to have forecastles except in cases in 
, which the scantlings of the vessel do not exceed the require- 
west ments for complete superstructure vessels. Where the 
conditions of service may necessitate the omission of the 
forecastle, additional sheer is to be provided as may be 


"required by the Committee. 4% ep ~ceg fs — 
Section 22 fags? Buggin » Br engen - 
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(c) Where steel decks are fitted on poops, short bridges 
or forecastles, the thickness is not to be less than in the 
following Table, except that steel decks which are sheathed 
need not exceed the thickness given in Table 25 for 
stringers and tie-plates. 


Beams at 
alternate frames. 


Beams at 
every frame, 


Inches. Inches. 
Sheathed ‘or 26 80 


Unsheathed 80 *B4 


The thickness of plating given for forecastles in Table 25 
is applicable to unsheathed decks with beams fitted at every 
frame. Where the decks are sheathed a reduction of 06 inch_ 
may be permitted in the thickness of the plating, provided 
a minimum of *26 inch is maintained. 

(d) The seams of the side and deck plating and the 
butts of the side plating, stringer plates, deck plating, and 
tieplates may be single riveted. 


2. “Long” Bridges.—(a) Where the length of the 
bridge exceeds 15 per cent of the length of the vessel, the 
scantlings are to be as required by Tables 22 and 23. 

(b) The riveting of the butts and seams of the deck 
plating and of the side plating is to be as required by Table 
39. The riveting of the seams of bridge side plating 
need not exceed the riveting of the side shell plating but 
the seams are in every case to be double bated for four 
frame spaces at the ends. 


3. Framing —Partial bulkheads are to be fitted in 
bridges below large deckhouses, which bulkheads are to be 
in continuation of watertight bulkheads fitted below. Partial 
bulkheads may also be required to be fitted at other places. 


4, Strengthening at ends of Poops, Forecastles and 
Bridges.—() Bridges. At each end of a bridge the upper 
deck sheerstrake and the upper deck stringer plate are to be 
increased in thickness by 50 per cent in the case of long 
bridges and 30 per cent at short bridges. In way of a 
long bridge the sheerstrake, strake below and_ the 
upper deck plating, as fitted in the wells, are to be 
extended within the ends of the bridge for a distance equal 
to one-third the breadth of the vessel. The bridge side 
plating is to be extended beyond the ends of the bridge and 
is to be supported by plate webs spaced not more than five 
feet from the ends of the bridge. The bulwark rai! is to be 
connected to the bridge end bulkheads by substantial bracket 
plates, and similar bracket plates are to be fitted on the 
inner side of the bulkhead. 
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\4) Poops and Forecastles. The additional strength- 
ening prescribed above is to be fitted at the fore end of a 
poop or at the after end of a forecastle, wherever the length 
exceeds 25 per cent of the length of the vessel. 


5. Poop and Bridge Bulkheads.—(w) Bulkheads at 
the fore end of bridges, long poops, and poops covering deck 
openings are to have a thickness of *30 inch for vessels of 
200 feet in length, and -40 inch for vessels over 330 feet in 
length, with coaming plates ‘04 of an inch thicker than the 
plating. 

(¥) The bulkheads are to be stiffened with bulb angles 
of the sizes given in the following Table :— 


is : Si f Bulb Number! road Size of Bulb Number 
arene angie Stiftenors. of eae of Ship hazle Stiffeners, 4 ars 
Feet. Inches. _ a Feet. | Inches. 
24 54x 3x°30 BY 46 |8 x3 x °43) 5 
Lg bes 
30 64x 3 x ‘84 4 50 |8hx3 x°50) 5 
36 | 7x8x:36| 4 | 54 [9 x8 x50] 5 
ts Zo 
42 | 7hx8x:40| 4 58 | 9bx 84x50) 5 
ip land above 22-98 


The stiffeners are to be spaced 30 inches apart, and 


_ efficiently connected to the deck plating at top and bottom 


by lugs haying the number of rivets in each flange specified 
in the Table. 


(c) Bulkheads at the fore end of bridges not covering 
deck openings, and poops not protected by bridges, are to 
have plating of the thickness required by paragraph (a), 
but the stiffeners may be 10 per cent less in depth than 
given in paragraph (0). 


(d) At the fore end of poops which are protected by 


bridges and which do not cover engine and boiler or other 


deck openings, the thickness of the bulkhead plating and 


‘coaming need not exceed *36 and *40 inch respectively, and 


the bulkheads may be stiffened with plain angles of the 
size given in the following Table, spaced 80 inches apart, 
and connected to the deck plating at top and bottom by 
lugs having the number of rivets in each flange specified in 
the Table :— 


Breadth| Size of Angle | Number}, .aath Size of Angle mber 
: = rivets A of rivets 
of Ship. Stiffeners, n Lugs. of Ship. Stiffeners. n Lugs. 
Feet. Inches, Feet. Inches. 


24. | 3kx3x'28 
30 4 x3x'30 
86 | 44x3x-°82 
42 5 x3x'34 


46 | 55x3x'36| 3 
50 | 6 xBx" "38 3 
54 Bh x 8x" 40 4 

f 
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6. Deckhouses.—(a) All deckhouses on upper decks, 
or on decks of superstructures, are to be of sufficient 
strength and, where the length of the deckhouse exceeds 
10 per cent of the length of the vessel, ‘plans showing 
the scantlings and arrangements are to be submitted for 
approval. 

(b) The sides and ends of large deckhouses are to be 
supported by partial bulkheads and web frames, together 
with intermediate vertical stiffeners. It is recommended <a 
that the spacing of the partial bulkheads, or webs, is 
not to exceed 30 feet, and, where possible, these are to be 
fitted above the structural bulkheads of the vessel. ¥ 


Web frames should also be fitted, where possible, at the 
sides of large doors. 


(c) Care is to be taken, as far as possible, to minimise 
the effects of all discontinuities in the structure of deckhouses - 
and it is recommended that continuous coamings should be i“ 
fitted below and above doors and other openings, and 3 
that the corners of all openings cut in the sides of deck- 
houses should be well rounded. 


(d) The tops of the deckhouses are to be efficiently 


supported by beams of suitable scantlings, and it is recom- gre or re 
mended that beams should, as far as possible, be fitted in” ee ne a - a 


line with the side stiffeners and be connected to them Waleon (woe el 
bracket knees. In all vessels exceeding 300 feet in lengths—sa- + 
where the top of the house forms the weather deck above 
passenger accommodation the beams are to be completely 

plated over the accommodation. 


(e) The deckhouse sides are to be additionally stiffened ° 
in way of boats and the decks strengthened in way of the bi 
davits. 


RAISED QUARTER DECKS. 


Section 28. 1. Scantlings.—(q) In vessels of the ar. 
raised quarter deck type the scantling numerals and moulded 
depth are to be taken to the upper deck. 


(b) The scantlings and arrangements of the side framing 
in way of the raised quarter deck are to be determined by 
the moulded depth of the vessel taken to the upper deck in 
association with the framing depth (d) vo in way of 


the raised quarter deck, ag a hetenmond 
elon 


(c) The scantlings of the oe quarter deck stringer 
and plating, sheerstrake and strake below, are to be as_ 
required by the Tables for a vessel having a longitudinal 
numeral calculated as in paragraph (a) in association with 
a proportion of length to depth taken to the pet qua 
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deck, but no addition rieed .be made to the thickness of the 
deck stringer and plating on account of proportion of length 


of vessel covered by superstructures, 


2. Break Bulkhead.—The front or break bulkhead of 
the raised quarter deck is to have the thickness of the 
plating required for bridge front bulkheads, and is to be 


_ efficiently stiffened. 


8. Strengthening at Break.—(w) The upper deck 
stringer plate is to extend abaft the break about four frame 
spaces, and the raised quarter deck stringer plate is to he 
extended about three frame spaces forward of the break; 
the bridge stringer is also to be extended abaft the break. 


(0) In vessels which require a steel deck or part steel 

deck, the upper deck plating is to scarph the raised quarter 
deck for a length of two to three frame spaces according to 
the size and proportions of the vessel, and the upper deck 
stringer plate is to extend two or three frame spaces abaft 
the deck plating. 
*  (e) Sufficient diaphragm plates are to be fitted, of the 
thickness of the break bulkhead plating, té connect the two 
decks. They are to be attached to the decks and bulkhead 
by double angles, and are to be stiffened by an angle on the 
after edge and vertical stiffeners where necessary. 


(d) The upper deck sheerstrake is to be increased in 
thickness and is to be extended for a reasonable distance 


abaft the break. In the case of a raised quarter deck con- 


nected to a long bridge the raised quarter deck sheerstrake 
is to be increased in thickness, and the bulwark plates of 
the raised quarter deck adjoining the bridge side plating are 
also to be increased in thickness. 


CRUISER STERNS. 


Section 24. 1. Length—Where vessels have 
cruiser sterns, the length ({_) of the vessel is to be measured 
in the manner required by Section 3, clause 1. 


2, Framing.—(a) The frames abaft the after perpen- 
dicular are to be spaced 24 inches apart, and are to be of the 


size required for bulb angle frames in peaks, and are to. 


extend to the strength deck. wis alo adder, OOF 
(6) Floor plates are to be of a reasonable depth, depend- 
ing upon the form of the vessel, and are to be supported at 
the centre line by an intercostal girder. 
(c) Additional stiffening in the form of web frames and 
longitudinal girders is to be provided as may be necessary. 


3. Beams.—Beams are to have the scantlings required 
by the Rules for the respective decks, 


Sections 24-25 
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4. Plating.—The plating round the cruiser stern is to ef 


be of the thickness required by Tables 18 and 19 for side 
shell plating at ends. 
butts is to be the same as that of the corresponding ‘strakes 
of shell plating at ends, but the edges and butts are not to 
be less than double riveted up to the strength deck. .* 


5. Pillaring.—Pillaring arrangements are to be fitted 
to the satisfaction of the Surveyors. 


HATCHWAYS AND DECK OPENINGS. 


Section 25. 1. Height of Coamings. — The 

minimum height of coamings above decks is to be as follows :— 
On upper decks, except as qualified 
below, and on raised quarter decks, 


where exposed to weather ... 24 inches. 
On upper decks of 

vessels whose Tae ade 

draught does not, 


exceed that 
which could be 
assigned as a 
Complete Super-/ 
structure vessel, 
and on decks o 
superstructures 
where exposed to 
the weather 
On decks inside superstructures the open- 
ings in the latter ee no means 
of closing ... cane Oe ss 
On decks inside ate uctures the open- 
ings in the latter being closed by 
strong hinged wood doors or wooden 
shifting boards fitted in channels or 
equivalent ... At Ta ert ase 
On decks below the upper deck, or within an intact 
superstructure, the coaming plates need not 
extend above the deck, but in such cases an 
angle coaming is to be fitted round these 
hatchways; all openings in decks are required 
to be framed. 

2. Thickness of Coamings.—(a) In hatchways on 
the upper deck or on superstructure decks where exposed 
to the weather, the side and end coamings are to be not less 
than “44 inch in thickness in vessels exceeding 200 feet in 
length. For vessels 100 feet long, the coamings are to be 
‘36 inch in thickness, and for vessels of intermediate length 
the thickness may be obtained by interpolation. 

(0) In hatchways below the 
an intact superstructure, the side and end’ coamings “are 
not to be less than *40 inch in thickness. 


When within } #7 Gow. 
of the vessel’s 
length from 
the stem ... 24 

When aft of the 
above ton Lor weed 


per deck, or within 
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| gt 8. Construction of Coamings.—(qa) Angles connecting 
ie coamings and deck plating are to be of the thickness of the 
coamings to which they are attached, and where a wood deck 
is fitted, the vertical flange is to extend half-an-inch above 
such deck. 
The angles connecting the side and end coamings are 
“to be of the thickness of the coamings. 
(>) Hatchway coamings, which are 
clause 1 of this Section to extend above the “deck,, are 
to be caulked and made watertight, and the angles connecting 
these hatchway coamings to’ the deck plating are to be 
turned or welded at the corners. 


required b 


(c) The side coamings of all hatchways are to extend 
to the lower edge of the beams. 

(d) Hatchway side coamings, which are 24 inches or 
more in height above the deck, and which are above 10 feet 
in length, are to be stiffened by horizontal bulb angles, not 
d-ve “-~\ess than 7 inches in depth, fitted near their upper edges. 
Where hatchways exceed 10 feet ; in breadth, the end 
coamings are to be similarly strengthened, or be made 
equivalent thereto, unless the end coamings are adequately 
protected by the deck erections. 

Where the length or the breadth of the hatchway 
exceeds 15 feet, additional support is to be afforded by 
fitting brackets or stays from the bulb angle to the deck 
at intervals of not more than 10 feet. Where the coamings 
are 36 inches in height and above, plans shewing the 
construction are to be submitted for approval. 

(e) Where the pillars abreast the hatchways are spaced 
more than 4 frame spaces apart, or where the line of pillars 
at sides of hatchways is more than 18 inches from the 
coamings, the coamings will require to be made sufficiently 
strong as a girder to support the deck load, and plans 
of such cases are to be submitted for approval. (See 
Section 16). 

4, Hatchway Beams.—(a) Hatchway beams and fore 
and afters are to be of the sizes given in Table 36A, 
and are to be so spaced that then s ted length of 
the hatch covers does not exceed or fod r Pinthes “tall 
hatchways, except in the following cases—(1) hatchways 
on weather decks where the height of the coaming permitted 
by clause 1 is 18 inches, and (2) hatchways in spaces fitted 
exclusively for the accommodation of passengers—where 
they may be of the sizes given in Table 386B, and so 
‘spaced that the unsupported length of hatch covers does 
not exceed 5 feet 6 inches. x~ 4¢ B7ou of ameter 
In cases in which it is desired to adopt a wider spacing of 
beams, the thickness of the covers is to be suitably increased. 
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In no case are hatchway beams to be more than 10 feet 
apart. 

(4) Where the height of ’tween decks exceeds 8 feet: 
6 inches the scantlings of the hatchway beams and covers 
are to be suitably increased. 


(c) The web plate beams are to be stiffened at their 
upper and lower edges by double angles, as required by 
Tables A and B, the angles at the upper edges are to extend 
to the extreme ends in all cases, and are not to be recessed 
to form bearers where fore and afters are fitted. 

The ends of the web plates are to be flushed up on each 
side by doubling plates, having the same thickness as the 
angle mountings, and at least 7 inches wide. 

Where no fore and afters are fitted, the alternate web 
plates are to extend to the top of the wood hatches. 


(d) Steel fore and afters are to have angle mountings 
at the upper edges, as required by Table 36, and these 
mountings are to extend to the extreme ends in all cases. 

Bearing pieces of heavy angle bar are to be fitted on the 
lower edge in way of each hatchway beam which they cross. 


(e¢) Wood fore and afters are to be of pitch pine, or 
other wood of not less hardness and strength, free from 
defects, and are to be cut from the solid wood. Steel shoes, 
at least 7 x °5 inches are to be fitted at each end of wood 
fore and afters, and plate bearing pieces, at least 9 x °5 
inches, in way of each hatchway beam which they cross, 


5. Carriers—(a) All hatchway beams and fore and 
afters are to be efficiently supported at their ends by steel 
carriers, with a length of bearing of not less than 3 inches ; they 
are to be fitted close to the sides and throat of the hatchway 
beams and fore and afters. Where carriers are of angle bars 
they are to be not less than 50 inch in thickness, and one bar 
of each carrier is to extend at least to the level of the deck. 

(b) Where the carriers adopted are of a form such as will 
not permit them to be extended to the deck, the thickness 
of the hatchway side coaming must be increased. 

(c) Where fore and afters extend across hatchway beams, 
strong Ings are to be fitted on the beam to keep the fore 
and afters in position. 

(d) The bottoms of all carriers are to be solid, or are to 
be efficiently secured by not less than two % inch rivets. »+4 perma | 


6. Hatch Covers.—(a) Hatch covers are to be fitted to 
the hatchways in way of all laid decks. They are to be 
solid and not less than 24 inches in thickness, except those 
on non-exposed hatchways, which may he of grating < of 
sufficient strength. : 4 


Chetvact for Zueew 3 NA S2%e Hf bas 


58 LLOYD’S REGISTER OF SHIPPING. 


(b) Where it is desired to adopt a wider spacing of beams 
than provided in clause 4, the thickness of the covers 
is to be increased, and is not ali tha _8 inches 
where the beam spacing is 6 feet.in the case of hatchways 
whose scantlings are determined under Table A. 

(c) Hatch covers may be dispensed with at decks below 
the upper deck or within an intact superstructure, as 
defined in the last paragraph of clause 1, if desired by the 
owners, and, in any case where they are so dispensed with, 
the Certificate of Classification will be suitably endorsed, and 
a corresponding notation made in the Register Book. 


7. Hatch Rests.—Hatch rests are to be at least 
21, inches wide, where fore and afters are fitted, and, where 
necessary, the hatch rests are to be bevelled, so as to 
provide bearing surface of not less than that width. Where 
no fore and afters are fitted, the hatch rests on the end 
coamings are to be at least 3 inches wide. 


8. Cleats, Battens, and Tarpaulins. —Cleats, not more 
than 2 feet apart centre to centre, are to be fitted to the 
coamings of all hatchways on or above the upper decks, unless 
such hatchways are within an intact superstructure; the end 
cleats are to be placed not more than 6 inches from the hatch- 
‘way corners. They are to be of strong section, at least 2} 
inches wide, and are to be attached by not less than two rivets. 

The battens, wedges, and tarpanlins, are to be efficient 
for their purpose and in good condition. 


. 9. Bunker Hatchways.—The minimum heights of 
coamings of these hatchways are to be in accordance with 
clause 1, and covers, beams, and battening down arrange- 
ments as effective as those required for cargo hatchways are 
to be fitted. If the deck beams in way of these openings 


are cut, fore and aft coaming plates are to be fitted to — 


take the beam ends. 


10. Flush Bunker Scuttles—Flush bunker scuttles 


os ote, MY be fitted in the following positions :— 


OF Lager Dinntae 


(a) On bridge decks, poop decks, or on upper decks of 
complete superstructure vessels having tonnage openings. 

(2) In positions which are always accessible on decks 
inside superstructures where the openings in the latter are 
closed with efficient closing appliances. 

The scuttles are to be of iron or steel, of substantial 
construction, and are to have screw or bayonet joints. 
Where the scuttles are not secured to the frames by hinges, 
a permanent chain attachment is to be provided. 


11. Escape Scuttles—(a) Where escape ‘scuttles are 
fitted on the weather decks, strong coamings having a mini- 
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mum height above the deck, as required by clause 1, are to 
be fitted, and are otherwise to comply generally with the 
requirements of this Section, 

(6) Where escape scuttles are fitted on decks inside 
superstructures, the openings in the latter being closed by 
strong hinged wood doors or wood shifting boards fitted in 
channels or equivalent, the scuttles are to be provided 
with either 

1. Strong coamings 9 inches in height with weather- 


tight wood covers, Bs 


2. Angle coamings with hinged watertight steel covers 
secured by strong backs or closely spaced bolts and nuts. 
(c) Where escape scuttles are fitted in the tween decks 
and on decks within intact superstructures, the openings are 
to be provided with angle coamings and wood covers are to be 
fitted. This requirement may be modified to suit special | 
conditions of trade on application being made to the Com- 
mittee by the Owners. * | 
12. Trunked Hatchways—Where hatchways are | 
tranked through one or more “tween decks, and the hatchway | 
beams and covers are dispensed with at the intermediate decks, 
the hatchway beams, fore and afters, coamings and deck im- 
mediately below the trunk are to be adequately strengthened, | 
and in such cases plans are to be submitted for approval. 
Where the trunkways are intended to take the place of | 
*tween deck pillars in way of the hatches, they are to be of 
steel and are to be efficiently stiffened. 
13, Companions.—Companions on exposed decks should 
be of steel and be securely riveted to the deck. 
, 
L 


14. Mast Holes.—In way of mast wedging, where iron 
or steel decks are not fitted, plates are to be riveted to the 
beams, of not less thickness than is required for stringer . 
plate amidships, and of not less width than three times the 
diameter of the mast. | 


VENTILATORS TO CARGO SPACES.“ °* «* #444 

Section 26, 1. Number and Size.—It is recom: 7 “~~ 

mended that ventilators sufficient in number and size be £ 9 
efficiently fitted to weather decks of all vessels, 


2. Ventilator Coamings.—(a) Where exposed to the 
weather the minimum height of coamings is to be 36 inches 
on upper decks, except as qualified below, and on raised... 
quarter decks. On upper decks of vessels whose draught does,.4 
not exceed that which could be assigned as a Complete Super- 
structure vessel, and on decks of superstructures, the mini- 
mum height of coaming is to be 30 inches except on 
superstructure decks within one-fourth of the vessel’s length 
from stem where the height is to be 36 inches. 
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If ventilator coamings are fitted of a greater height 
than 36 inches and are not efficiently supported by adjacent 
structures, they are to be strongly stayed or bracketed to 
the deck. 

(2) The scantlings of the coamings and their attachment 
to the deck are to be in accordance with the following 
Tables :— 


VENTILATOR COAMINGS. 


Internal Diameter of Ventilator | Coaming Deck 

Coaming. Plate. Bar. 

Inches. Inch. Inches. 
6 and not exceeding 8 “30 8) x SicBA 
Above 8 ‘3 ‘is 11 "BD 38 x8 x‘86 
Bed ae as He 13 34 34 x 34 x 88 
pete s = 15 | °36 34x 34 x °40 
» 15 ” ” 17 *38 34 x 34 x °42 


regen rg “40 3h x 8h x °44 


ATTACHMENT TO DECK. 


i No. of No. of 
Sse tar Dia. of Rivets in Rivets in 
Coaming. Rivet. vertical horizontal 
: flange. flange. 
Inches Inch. 
12 i 1 15 
13 i 12 16 
i i 13 18 
15 i 14 19 
16 $ 14 19 
WW $ 4 20 
18 4 15 21 
19 $ 16 22 
20 4 17 23 


In ventilators less than 12 inches in diameter the rivets 
are to be } inch diameter, spaced 4 diameters, centre to centre. 


4 até Acar» (c) A steel ring is to be riveted to the outside of the 


94/2. 24 


coaming to provide a proper bearing for the cowl, and the 
housing is to be not less than 15 inches. 

(d) On unsheathed decks the coaming is to be riveted 
to the deck plating. 

(e) In cases where a steel deck is sheathed with wood 
the coaming is to be riveted direct to the steel deck, and the 
vertical flange of the bar is to extend at least half an inch 


above the wood sheathing. 4g 00 hearin on Mey 
3. Stiffening of Deck below Ventilators.—(a) Where 
the thickness of the deck plating is less than °40 inch, a 
doubling plate of a length and breadth not less than twice 
f 2 


the diameter of the ventilator, and not less than ‘30 inch in 
thickness is to be fitted, or other suitable stiffening is to be 
fitted in lieu of this local doubling. Where there is no steel 
deck fitted, a plate of breadth equal to twice ‘the diameter 
of the ventilator, and 40 inch thick is to be riveted to the 
deck beams to take the coaming angle. 


(6) Where beams are fitted on alternate frames and the 
ventilator is over 12 inches in diameter, an efficient fore and 
aft angle bar strongly connected to the beams is to be fitted 
on each side of the ventilator coaming. 


4, Covers.—All ventilator coamings are to be provided 
with strong plugs and canvas covers or equally efficient 
appliances for closing the openings when the cowls are 
unsbipped. 


5. Mushroom and Gooseneck.—Such ventilators when 
fitted to accommodation spaces are to be substantially con- 
structed and efficiently bolted to the deck plating. 


6. Scuttles in Topsides.—When scuttles are fitted in 
the topsides of vessels below the upper deck, strong covers, 
efficiently fitted, are to be provided to the approval of the 
Surveyors. 


mechanical ventilation is adopted, sketches showing the 


construction of the tanks, fan casings and so forth, on the 


‘weather deck are to be submitted for approval. 


8. Alternative arrangements.——Should the owners 
desire it, other arrangements proportionate to those pre- 
scribed in this Section may be adopted. 


ENGINE AND BOILER SPACE. 
Section 27. 1. Engine and Boiler Bearers.— 
(a) Engine and boiler bearers are to be of substantial 
construction and are to be efficiently supported by brackets, 
both longitudinally and transversely. 
(b) Where engines are bolted direct to the inner bottom, 


the thickness of the plating under the engines is to be 


suitably increased. 

(c) In single bottom vessels the floors in the engine 
space are to be increased in depth. 

(d) In all vessels additional fore and aft girders are 
to be fitted in way of the engine seating and thrust 
block seating and are to be attached to the shell. 

(e) Where it is intended to fit engines of special type or 
of greater power than in ordinary cargo carrying steamers, 
the engine seating is to be proportionately increased, and 
plans are to be submitted for approval. 


Section 27 


2. Additional Strengthening in Machinery Space.— 
e<-4#e ER — Additional transverse strengthening by means of web frames 
+3 ete and strong beams, or otherwise, is to -be provided in the 
ie machinery space. 
cet pemacamas 8. Clearance between Bulkheads and Boilers.—Coal 
es aig ea bunker and hold bulkheads are to be kept well clear of 
; “oilers and uptakes, A%« ty Seen nage, GAR 
Where the boiler room bulkhead is recessed for a 
boiler, the recess is to be of a size suffigient to provide space 
all round the boiler for proper access. ¢ 
The roof of the recess is not to be less than 4 feet 
clear of the top of the boiler, the space between the bunker 
plating and the uptake is not to be less than 18 inches, and 
a baffle plate is to be fixed between the uptake and the 
bulkhead, or other efficient means are to be provided. 
Mate buf 8 Some Uptakes and flat surfaces of boilers are not to be less 
ies ia than 18 inches, and cylindrical shells of boilers are not to be 
pe. wi ; aor ti less than 9’ inches, from coal bunker and hold bulkheads. 


+ inffte piaie 4-2 +g 4, Protection of Deck under Donkey Boilers.—Where 
* » Arrurty Onin Be Aonkey boilers are placed on the decks of vessels the deck 

Ay ‘F underneath is to be increased ‘10 inch in thickness, and is to 
be protected by being covered with firebrick or cement not 
less than 2 inches in thickness. A similar increase in 
thickness and means of protection are to be fitted to decks 
on which fires may be drawn from any donkey boiler. 


ENGINE AND BOILER OPENINGS. 
Section 28. 1. Extent and Construction of 
Machinery Casings.—(«) Engine and boiler openings on 
the weather deck are to be protected by properly framed 
casings of substantial construction. 
(0) The minimum height of casings on upper decks, 


exceeding 270 feet in length, and 7 feet 6 inches in vessels 
400 feet in length and above. 


(c) On upper decks of vessels whose draught does not 


structure Fessel; aid of decks “of superstructures, where 
exposed to the weather, the height of the casing is not to be 
less than 2 feet 6 inches. GA. ta /¢" ow Luwtgt 40k 
; ; at mel (CW md” 
(d) The engine and boiler openings shonid t be made as 
small as practicable, and as many cross ties as possible are to 
be fitted at each deck. The tops of the side casings are to 
be efficiently connected by beams and plating. 
(e) In the cases of vessels referred to in paragraph (d) 
above, the thickness of the casings is not to be less than 
26 inch for vessels 100 feet in length; *30 inch in yessels 
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except as qualified below, is to be 6 feet in vessels not ~ 


exceed that mck, gould be pssigned as 2 Co nplete Super- ° 


200 feet in length ; and °34 inch in vessels 300 feet and above 
in length ; for vessels included in paragraph (c) above, the 
thickness of the casings is to be *26 inch in vessels up to 
200 feet in length, and ‘30 inch in vessels 300 feet and above 
in length; the coaming plates are to be *04 inch thicker 
than the plating. 


(f) For casings'7 feet 6 inches in height, the stiffeners 
are to be spaced 30 inches apart, and for the vessels referred 
to in paragraph (b) are to be 8x 24x26 inches angle in 
vessels 100 feet in length ; 4x 8 x*28 inches angle in vessels 
200 feet in length; and 4} x 8 x ‘80 inches angle in vessels 
300 feet and above in length; for all vessels included in 
paragraph (c) the stiffeners are to be 3 x 3 x *30 inches angle. 


2. Trunk Casings.—Where the engine and _ boiler 
openings in the "tween decks are enclosed by trunk casings 


they are to have ‘26 inch plating and °30 inch coamings gve fy 
and are to be suitably stiffened. Where the casings form the 4 4 


boundary of coal bunkers, the requirements of Section 21 are 
to be complied with. 


3. Skylights and Gratings.—Engine room skylights 
are to be substantially constructed, and are to be securely 
bolted or riveted to the coamings. 


Grating openings over stokehold are to be protected by 
hinged plate covers. 


FREEING PORTS AND SCUPPERS. 


Section 29. 1. Freeing Ports—(a) Whereweather 
decks are enclosed by bulwarks, ample provision is to be 
made for rapidly freeing the decks from large quantities of 
water. 

(v) The area of the openings provided for this purpose 
in the bulwark at the upper deck. of full scantling vessels,. 
should be irrespective of the height of the bulwarks, in 
accordance with the following Table :— 


Length of Area oneach | Length of Area on each 
Well. Side. Well. Side. 
Feet. | Square Feet. Feet. Square Feet. 

5 2 40 10} 
10 4 60 ae ie 
15 53 60 124 
20 + | & 70 14 
30 9} 80 | 16 


On superstructures of standard height the area should 
be one half of that required in the Table. 


(c) All such openings in bulwarks are to be protected 
by rails or bars spaced not more than 9 inches apart. If 
hinged doors are also fitted over the openings, their hinges 
are to have brass pins and there are not to be any fittings for 
keeping the doors closed. 

2. Scuppers.—(a) Scuppers sufficient in number and 
size to provide thoroughly effective drainage are to be fitted 
in all decks. 

(b) Where the weather deck stringer angle is cut in 
way of scuppers, a compensating bar is to be fitted below 
the stringer plate. 

(c) Scupper pipes from permanently enclosed ‘tween 
decks are to be led to the bilges. 

Scupper pipes from superstructures which are per- 
manently closed at the forward end, but which have tem- 
porary closing appliances at the after end, are to be fitted to 
drain overboard, with the exception of the scuppers within 
the range of the machinery space, which may be led and 
drained to the bilges of the machinery space. Scuppers 
which drain overboard are to be fitted with storm valves, 
or some other approved appliances. 

Scupper pipes from superstructures which have tem- 
porary closing appliances at the forward end are to be led 
overboard and fitted with storm valves or some other 
approved appliances. 

3. Storm Valves.—Where soil or scupper pipes are 
attached to the outside plating below or near the load water 
line, non-return storm valves are to be fitted in substantial 
metal castings other than cast iron. The lower length of 
pipe is to be of galvanised iron or steel of substantial 
thickness, not less than standard steam pipe quality. 


4, Protection of Pipes in Holds and Bunkers.— 
Where passing through cargo or bunker spaces, the pipes are 
to be protected by a substantial casing which is to be of 
steel in coal bunkers. 


RIVETING. 


Section 30. 1. Arrangement of Rivets—(a) The 
size and spacing of the rivets in the various parts of the 
structure are to be in accordance with the requirements of 
Tables 38 to 40. 

The diameter of the rivet is to be regulated in general 
by the greater thickness of the parts to be connected, but 
where the difference is considerable, special consideration 
will be given. 

(b) Chain riveting is to be adopted for the butts of 
shell plating and for double and treble riveted joints, 
except for the connections to bar keel, stem, and sternpost. 
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2. Form of Rivet.—Rivets are to be increased in size 
under their heads in order to fill the rivet holes properly. 
Pan-headed rivets are to be of the form shown in Table 89, , 4 
except where the holes have been drilled, Ath. 


3. Countersinking.—(a) The rivet holes in the plating 
of the shell, weather decks, inner bottom and bulkheads of 
peak tanks and deep tanks, are to be countersunk, Ld P 

(4) The countersinking of the rivet holes is to extend —- a - 
through the whole thickness of the plate or angle where the Y | ie 
thickness does not exceed *50 inch. Above this thickness — 4 —_ 
the countersinking is to extend through nine-tenths the . 
thickness of the plate. 

(c) The angles of countersink for plates whose thick- 
ness does not exceed *50 inch is to be about 60 degrees and 
for plates exceeding this thickness the angle is to be about 
45 degrees. 

4, Spacing of Rows of Rivets.—(a) The breadths of 
butt straps, end laps, and edge laps, are to be in accordance 
with the requirements of Table 38. 

(b) Rivets are to be kept sufficiently clear of edges of 
material and of each other, and the distance from the centre 
of rivet hole to the edges of plating, butt straps, end laps, 
or angle bars, is not to be less than one-and-a-half rivet 
diameters. 

The distance between the centres of consecutive rows 
of rivets is to be two-and-a-half rivet diameters for edge 
laps: three rivet diameters for butt straps; three-and-a-half 
diameters in end laps. 

5. Rivets in Seams of Shell Plating.—(a) The riveting 
of the seams of shell plating is to be as required by Table 40. 


(0) In vessels 275 feet and above in length the seams of ,./ 


the side shell plating are not to be less than double riveted. : , 5 
(c) In vessels above 500 feet in length an additional »° ~ gale ‘ 


pair of rivets is to be fitted in each frame space in three 94, 


seams at about one-half the depth of the vessel for is 
one-fourth of the vessel’s length in the fore and after 
bodies. The actual position of this additional riveting 
is to depend on the arrangement of the shell plating and the 
special design of the vessel in each case. In vessels above 
525 feet in length one of the above seams, and in vessels 
above 550 feet in length two of the above seams, are to be 
treble riveted, the remaining seams or seam to be additionally 
riveted. Where the length of the vessel exceeds 600 feet 
the three seams are to be treble riveted. 

Each case requiring this additional riveting is to be 
submitted for the approval of the Committee. jae a 

(d) In single riveted seams one frame rivet is to be 
fitted through the seams at each frame. Kaek i 
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In double riveted seams one frame rivet is to be 
fitted through the seams at each frame, except where the 
frames or edges of the plating are joggled when two rivets 
are to be fitted. 

In treble riveted seams two frame rivets (the upper and 
lower) are to be fitted through the seams at each frame. 


6. Spacing of Rivets.—(a) All butt straps and end 
‘ laps are to have complete rows of rivets. 

(b) The rivets attaching the shell plating to the bottom 
frames are to be spaced as follows :— 

Where the frame spacing does not exceed 814 inches, 
the rivet spacing is to be not more than 7 diameters. 

Where the frame spacing exceeds 314 inches but does 
not exceed 344 inches, the rivet spacing is to be not more 
than 64 diameters. 

Where the frame spacing exceeds 344 inches, the rivet: 
spacing is to be not more than 6 diameters. 

(c) The rivets attaching the shell plating to the side 
frames are to be spaced as follows :— 

Where the frame spacing does not exceed 284 inches, 
the rivet spacing is to be not more than 7 diameters. 

Where the frame spacing exceeds 28} inches, but does 
not exceed 314 inches, the rivet spacing is to be not more 
than 6} diameters. 

Where the frame spacing exceeds 314 inches, but does 
not exceed 344 inches, the rivet spacing is to be not more 
than 6 diameters. 

Where the frame spacing exceeds 344 inches, the rivet 
spacing is to be not more than 5} diameters, 

(d) Where the framing consists of an ordinary frame and 
reverse bar as provided for in Tables 2, 8 and 4, the rivets 
attaching the reversed bars to the frames are to have the same 
spacing as the rivets through the frames and shell plating. 

(e) In deep tanks and in fore and after peak tanks, the 
rivets through the frames and shell plating are to be spaced 
not more than 5} diameters apart from centre to centre. 

(/) Forward of the three-fifths length the rivets in 
both flanges of the frame angles connecting the floors to the 
shell plating are to be spaced not more than 5} diameters 
apart from centre to centre. 

(g) At the stem, sternframe, and bar keel, rivets are to 
be } of an inch larger in diameter than required for the 
thickness of the plating, but need not in any case exceed 
1} inches in diameter, and are to be spaced 5 diameters 
apart from centre to centre, In single screw steamers above 
350 feet in length, the after lengths of the shell plating are 
to be connected to the portion of the stern frame below the 
boss with three rows of rivets. 


Section 30 


(4) In the after peak, the rivets connecting the frames 
to the floors and cross ties are to be spaced not more than 
five diameters apart from centre to centre. 

7. Butt Straps—Where single butt straps are fitted, Desi ag 
the straps are to be 25 per cent thicker than the plates to 7% 2% 
be connected. Where double straps are fitted, the thickness Hw 3 
of the countersunk strap is to be 70 per cent, and the Ls ah 
thickness of the strap on the opposite side 60 per cent of / 4 
the thickness of the connected plates. 

8. Connection of Longitudinal Angles between 
Frames.—The number of rivets between frames in each 
flange of the angle bars connecting stringer plates and 
intercostal plates to the shell plating is to be in accordance 
with the following Table :— | 


a 


| 


' Number of 
Frame Spacing. Rivets: 
Not exceeding 26 inches | 4 / 
” ” 30 ” 5 
» 4 Baise 3 6 | 
” ” BG Aci 45 7 


9. Breadths of Flanges of Bars——The breadths of . 
the flanges of connecting angles are to be not less than 
four times the diameter of the rivet, for rivets up to 7 inch | 
in diameter, and three and one-half times for rivets one inch | 
and over in diameter. 

10. General—tThe riveting requirements in various 
parts of the structure are to comply with the regulations 
indicated by the following references :— 

(a) Framing.—Section 6, clause 7. 
(+) Straps of Web Frame and Side Stringer Face 

Bars.—Section 7, clause 2. 

(c) Tank Side Brackets.—Section 10, clause 8. 

(d) Bottom Forward.—Section 11, clause 4. 

(e) Wider Frame Spacing.—Section 14, clause 9. 

(f) Beam Knees.—Section 15, clause 3. 

(y) Half Beams to Coaming Plates.—Section 15, 
clause 3. 

(4) Pillars and Girders.—Section 16, clause 6. 

(‘) Bulkheads.—Section 17, clause 7. 

(j/) Shaft Tunnels.—Section 18, clause 5. 

(k) Deep Tanks.—Section 19, clause 10. 

(1) Oil Fuel Bunkers.—Section 20, Sub-Section B, 
clauses 6 & 7. 

(m) Oil Fuel Compartments.—Section 20, Sub- 
Section C, clause 2; Sub-Section D, clauses 2,3 & 5; 
Section 20A, clause 3. 

(n) Detached Superstructures.—Section 22, clause 1. 

(0) Ventilators.—Section 26, clause 2. 


. 


CEILING AND CARGO BATTENS. 


Section 31. 1. Ceiling.—(a) In single bottom vessels 
close ceiling is to be fitted from the centre keelson to the 
upper part of the bilges. The ceiling is to be made in 
hatches as far as practicable, but when not so arranged is to 
be fastened to the reversed frames in such a manner as to 
permit easy access for the purpose of survey, or for cleaning 
aud painting. 


(6) In vessels having double bottoms, ceiling is to be 
laid over the limbers at the bilges and under the-hatchways. 
The ceiling at the limbers is to be readily removable for 
inspection of the bilges. Ceiling may be omitted under the 
hatchway provided the inner bottom plating is increased 
‘08 inch in thickness in way of the hatchways. 


(c) Where the cargo is intended to be discharged by 
grabs or similar mechanical appliances, it is recommended 
that the ceiling be doubled or the inner bottom plating 
be increased *20 inch in thickness. 


(d) Where the covers or fittings of the manholes of the 
inner bottom in cargo holds project above the tank top, they 
are to be protected by an angle coaming around each 
manhole, fitted with a hatch either of wood or steel. 

(e) If the ceiling be laid on the top of the plating, it 
is to be embedded in a substantial composition such as 
Stockholm tar and cement. If the ceiling be not so 
embedded, it is to be laid on battens 14 inches thick to 
permit the drainage water to pass to the wells or bilges. 

(f) The thickness of the wood ceiling is to be not less 
than 2} inches in vessels exceeding 200 feet in length and 
2 inches in all smaller vessels. 

(y) The requirements regarding ceiling over double 
bottom compartments in which oil fuel is carried are set 
forth in Section 20, Sub-Section D, clause 2 (0). 


2. Cargo Battens in Cargo Spaces.—(a) Cargo battens 
are to be fitted above the upper part of the bilge and in the 
*tween decks of all types of vessels and in permanently 
enclosed spaces in bridges, poops, and other deck superstruc- 
tures. 


(») Cargo battens should be 2 inches in thickness, and 
the clear spacing between adjacent rows is not to exceed 
9 inches. 


(c) The cargo battens specified in the preceding para- 
graphs may be dispensed with at the request of the Owner. 
In such cases the certificate of classification will be endorsed 
“Cargo battens not fitted,” and this notation will also be 
printed in the Register Book. 


RULES FOR STEEL SHIPS. 63 


CEMENTING AND PAINTING. 


Section 32. 1. Cementing.—(a) In single bottom 
vessels the frames and plating of the bottom to the upper 
parts of the bilges are to be efficiently covered with Portland 
or other approved cement, which may be mixed with sand or 
other material to form a suitable composition. Care is to be 
taken to have a proper thickness of cement at the edges, and 
to keep the watercourses clear all fore and aft. 


(b) In double bottom vessels the frames and plating of 
the bottom are to be efficiently cemented in the tanks under 
the boiler room. Elsewhere inside the double bottom, 
cement may be dispensed with, with the exception of fillets 
at the seams and butts of the shell plating. 

In all cases the plating at the bilges is to be efficiently 
cemented. Accents Pacny Xar Seer ccny eed lace ane 

(c) Where asphalt, enamel cement, or similar com- 
positions are to be used, the same is to be sanctioned by the 
Owners, and samples are to be submitted for the approval of 
the Committee. 

(d) Cementing may be dispensed with in the case of 
double bottonis intended solely for the carriage of oil fuel. 


2. Painting.—(qa) All steel and iron work, not covered 
with cement, should receive at least two coats of paint of 
suitable composition. Previous to the painting, the surface 
of the steel and iron is to be thoroughly cleaned, and the 
painting of external steelwork should be delayed as long as 
possible. 

(6) If desired by the Owners, cement washing may be 
adopted inside of double bottom tanks instead of painting. 


M0 thar, Liter note riqeered ‘ 
STEERING GEAR. ‘oo Deter os coment ca ae 
Section 33. 


1. Steering Gear.—(a)“AW Vesse 2 pa passe : a SS rE 
are to be fitted with two independent steering gears. 


be 
+ (6) In vessels exceeding 250 feet in length, one of the 
steering gears is to be operated by power. 


(c) In all vessels an arrangement of blocks and tackle 
or other suitable alternative may be accepted as one of the 
two means for steering, provided it is fitted to the satisfaction 
of the Surveyor. 


2. Scantlings.—(a) The scantlings of tillers and quad- 
rants are to be as given in Table 45. Quadrants and tillers 
are to be well shrank on or bolted to the rudder head /7/ 

MAG, 
in addition to being secured by a key of suitable size, 
The area of the arms at ends may be one-third of the nee a ome 
area given in the ‘Tables, and where a quadrant tiller is 7° 
not keyed to the rudder head, the area of the arms of the fh, Aipte 

pony rere 


Sections 31-33 


i 
Ks 


quadrant may be of these reduced dimensions throughout 
their length, Where cast steel tillers are fitted the scantlings 
are to be equivalent to those given in the Table. 

(0) The diameters of steering chains or rods and the 
corresponding radii of quadrant tillers are given in Table 45. 
Where the radius of the quadrant or length of tiller adopted 
a < differs from that given in the Table, the diameter of steering 

: chain is to be calculated from the following formula :— 
ebea 
d = ‘38 R- 
where d = diameter of chain in inches. 
A D = diameter of rudder head in inches. 
; -R=radius of quadrant or length of tiller at the centre 
of the chain in inches. 

(c) All steering chains are to be subjected to the tensile 

fe = as set forth for short link cables in Section 13 of the 


ag, aa net yer Bae Rules for the Quality and Testing of Materials under 


produced. 
~~~ (d) The scantlings of the blocks, tackle, leads and 
wires for the alternative means of steering are to be 
adequate for the purpose intended and are to be submitted 
for approval. 


3. Power of Engine.—The power of the steering engine 


eS is to be such that the rudder can be put from hardover to 
% : hardoyer in 30 seconds while the vessel is going ahead at full 
as sea speed. 

= 4, Rudder Stops. = aiiatle stops for the rudder should 


be securely fastened to the deck in way of the tiller or quad- 
= rant tiller. The stops of the steering engine are to be fitted 
is ab a smaller angle of helm than the rudder stops. 


when a change of gear is required. 


6. Protection of Steering Gear.—In steamers above 
250 feet in length, not having full poops, the after steering 
wheel and gear are to be protected by a substantially con- 
~ structed steel house. 

7. Springs.—Springs or buffers are to be fitted to all 
power operated steéring gears. 


8. Leads of Steering Chains.—(a) The leads of the 

steering chains are to be as direct as possible and sharp bends 
_ are to be avoided. 

(0) The diameters of leading block sheaves, measured 
ht the centre of the chain, are not to be less than sixteen 
times the diameter of the steering chains, and the pins of the 
heaves are not to be less than twice the diameter of the 
chains. 


Section 34 


5, Locking or Brake Gear.—An efficient locking or | 
brake arrangement is to be fitted to keep the rudder steady 


a) Ded ——— 
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PUMPING ARRANGEMENTS. 


Section 34. 1. General.—In steam vessels the 
pumping arrangements according to the division of holds, 
rise of floor and other conditions are to be as follows, 
and plans of these arrangements are to be submitted for 
approval. 


2. Hold and Tank Drainage.—(a) All steam vessels 
are to be provided with efficient pumping plant, having the 
suctions and means for drainage so arranged that any water 
which may enter any compartment of the ship, or any water- 
tight section of any compartment, can be pumped out through 
at least one suction when the vessel is on an even keel, and 
is either upright or has a list of five degrees. Wing suctions 
will not be required in narrow compartments at the ends of 
the vessel. 


(b) Where close ceiling is fitted over the bilges, arrange- 
ments are to be made whereby water in a hold compartment 
may find its way to the suction pipes. 


(c) Efficient means are to be provided for draining water 
from insulated chambers. (See Section 3, clause 10, Rules 
for Refrigerating Machinery and Appliances). 


(d) Where the inner bottom plating extends to the ship’s 
side the bilge suctions may be placed either in a well the full 
width of the double bottom, or in wells placed at the wings 
and also at the centre line if the top plating has inverse 
camber. 


The latter wells are to be formed of steel plates and the 
capacity of each well is not to be less than six cubic feet. 


Steel bilge hats of reasonable capacity may be used where 
the spaces to be drained are of small dimensions. 


(e) Where access manholes to bilge wells are necessary, 
they are to be fitted as near to the suction strums as 
practicable. 


3. Engine and Boiler Space Drainage.—(a) Where 
the engine and boiler spaces are common and there is no 
double bottom, and the rise of floor is not less than 5°, one 
centre main bilge line and one donkey pump direct suction 
are to be fitted; but, if the rise of floor is less than 5°, 
additional main line bilge suctions are to be fitted at the 
wings. 

(b) Where the engine and boiler spaces are common and 
the double bottom extends the full length of the space, 
forming bilges at the wings, two power pump suctions (one 
of which may be a donkey pump direct suction) are -to be 
fitted to the bilge on each side. Where the inner bottom 
plating extends to the ship’s side three main bilge line suetions 
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and a donkey pump direct suction are to be fitted, either in 
a well the full width of the double bottom or in wells, placed 
at the wings and also at the centre line where the top plating 
has inverse camber. 


(c) Where the engine and boiler spaces are separate the 
number and position of the main bilge line suctions are to be 
the same as in cargo holds. In addition to the main bilge 
line suctions in the engine room a donkey pump direct 
suction is to be fitted. 


(d) The main water circulating pumps are to be fitted 
with direct bilge suction connections, provided with 
non-return valves, to the lowest level in the machinery 
space and of a diameter at least two thirds that of the sea 
inlet. 

(e) The number of power driven bilge pumps is to be in 
accordance with the requirements of Section 4 of the Engine 
and Boiler Rules; but, in lieu of the bilge pump direct 


suction to the engine room referred to in clause 5 of that - 


Section, a steam ejector suction of the same bore may be 
fitted. ; 


4, Fore and After Peak Drainage.—(a) Where the 
peaks are fitted as water ballast tanks, a separate power 
pump suction is to be led to each. Where not used for 
water ballast and a main bilge line suction is not fitted, an 
efficient manual pump is to be fitted in the fore peak. 
Where the after peak is used as a ballast tank no drain valve 
or drain cock is to be fitted to the bulkhead; but where 
not so used, and where no manual pump or main bilge line 
suction is fitted in it, a drain valve or drain cock is to be 
fitted to the bulkhead to allow water to reach the -pumps 
when required. Where either the fore peak tank top flat or 
the chain locker is below the load water line, a manual 
pump or a power pump suction is to be provided. 

(6) Where a suction pipe is led from the engine room 
through a hold space to the fore peak, it is to be provided 
with a screw-down valve capable of being operated from an 


accessible position above the load water line, the chest being | 


secured to the collision bulkhead inside the fore péak. 


5. Tunnel Drainage.—The tunnd! well is to be fitted 
with a power pump suction. 


6. Pipe System.—() The arrangement of valves and 
their connections are to he such as to prevent the possibility 
of water passing from the sea or from water tanks into the 
cargo or machinery spaces, or from one compartment to 
another. To effect this requirement, the bilge connection 
to any pump having also a suction from the sea should be 
made either by means of a non-return valve or a cock which 


ad ee 4 > 


cannot be open at the same time to the sea, or to water 
tanks and to the bilges. Valves in all bilge distribution 
boxes are to be of the non-return type. 


_ (b) Cocks and valves connecting all bilge suction pipes 
are to be fixed in accessible places above the stokehold and 
engine room platforms. 

(c) All pipes from the pumps which are required for 
draining cargo or machinery spaces are to be entirely distinct 
from pipes which may be used for filling or emptying spaces 
where water is carried. 

(d) Bilge suction pipes are not to be carried through 
the double bottom tanks, if, as is generally the case, it is 
possible to avoid doing so. Bilge pipes where they pass 
through deep tanks and are subject to the full pressure due 
to the head of water in the tanks are to be of substantial 
strength and are to be tested, after fitting, to the same 
pressure as the tanks through which they pass. 


(e) All suction pipes are to be efficiently secured in 
position and strapped to prevent lateral movement and are 
to be made in suitable lengths with flanged joints. 


(f) Efficient expansion joints or bends are to be 
provided in each range of pipes and where the connections 
at bulkheads and other structural parts of the vessel are 
made with lead bends the radii of the bends and the distance 
between the axes of the straight parts of the pipe are each 
to be not less than three diameters, and the length of the 
bend is to be at least eight diameters of the pipe. 


(g) The suctions in machinery spaces are to be led 
from easily accessible mud-boxes placed, whenever practicable, 
above the level of the working floor, with straight tail pipes 
to the bilges, and having covers secured in such a manner as 
to permit of them being expeditiously opened and closed. 
The suction ends in hold spaces are to be enclosed in strum- 
boxes having perforations not more than § inch in diameter 
whose combined area is not less than twice that of the 
suction pipe, and the boxes are to be so constructed that 
they can be cleared without breaking any joint of the 
suction pipe. Suction pipes in tunnel wells are to haye 
similar strum-boxes. 

_ (hd) Lead pipes are neither to be used within coal 
bunkers nor are they to be attached to bunker bulkheads, 
except in the case of steam tugs and tenders. 


7. Bilge Pumps.—(a) Each power bilge pump is to be 
arranged to draw water from any hold or machinery 
compartment of the vessel, except where manual pumps 
only are permissible. 


Section 34 
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(+) Each independent power pump is to be capable of 
giving a speed of water through the pipes of the largest 
diameter required by the formula (clause 9) of not less than 
400 feet per minute, under ordinary working conditions. 


(c) Manual pumps are at all times to be workable from 
a position above the load water line. 


8. Watertight Bulkhead Fittings—(a) No drain 


“yalve or drain cock is to be fitted to the collision 


bulkhead. 

(6) No drain valves or drain cocks are to be fitted to 
the engine and boiler room bulkheads, or other watertight 
bulkheads, unless they are arranged so as to be accessible at 
all times and are so geared that they may be shut off from a 
position above the load water line. 


(c) Where owners desire to fit non-return valves to 
bilge suction pipes in order to decrease the risk of flooding 
after damage, such valves are to be of an approved 
pattern, 

(d) All other cocks and valves in connection with bilge 
and ballast suction pipes, unless otherwise specifically 
mentioned in the Rules,.are to be fitted in places where they 
are at all times accessible. 


(e) In the case of deep tanks which may be used for 
either water ballast or cargo, provision is to be made for 
blank flanging the water ballast filling and suction pipes 
when the tank is being used for cargo, and for blank 
flanging the bilge suction pipes when the tank is being used 
for water ballast. 

(f) Valve chests, cocks, pipes, and other fittings attached 
to the bulkheads or to the tunnel plating are to be secured 
by means of studs screwed through the plate, or by tap 
bolts, and not by bolts passed through clearing holes. 


9. Diameters of Bilge Suction. Pipes—(a) The 
inside diameters of bilge suction pipes, in inches, are to be 
in accordance with the following formule to the nearest 
quarter inch, 

L(B + D 
une eee 
for main bilge line- suctions and direct bilge suctions to 
the pumps ; and 
CB + D) 
1500 
for branch suctions to cargo and machinery spaces, 
where L = length of vessel, in feet. 
B = breadth of vessel, in feet. 
D = weulded depth to bulkhead deck, in feet. 
C = length of compartment, in feet. 


+1 


No main suction pipe is, howeyer, to be less than 2 inches 
in bore, and no branch pipe is to’be less than 2 inches in 
bore, or need be more than 4 inches in bore. 

(4) Bilge suction pipes to fore and after peaks, and to 
the tunnel well, are to be not Jess than 2} inches inside 
diameter, except in vessels not exceeding 200 feet in length, 
in which case they may be 2 inches diameter. 


10, Air Pipes.—Air pipes are to be fitted at the outboard 
corners of the water ballast tanks at the opposite end of the 
tank to that at which the filling pipes are placed, or at the 
highest part of the tank. 

Air pipes are to be led to above the load water line. 

In the case of tanks which can be pumped up the total 
sectional area of their air pipes is not to be less than the 
area of their respective filling pipes, and their discharge ends 
are to be always open. 


11. Sounding Pipes.—All water spaces and compart- 
ments, except the main engine and boiler compartments, are 
to be provided with straight open-ended sounding pipes, 
which, together with the bilge pipes and air pipes, are 
to be effectively protected where necessary against risk of 
damage from cargo or coal, and a thick. steel doubling plate 
is to be securely fixed below each sounding pipe for the rod 
to strike upon. Sounding pipes, including those for the 
double bottoms below machinery spaces, should extend to 
positions at or above the load water line which are at all 
times accessible; but, although such an arrangement is 
most desirable, it is not insisted upon in reference to double 
bottom tanks intended for water only and situated below 
machinery spaces, provided the ends of the sounding pipes 
are accessible in ordinary circumstances, and are furnished 
either with non-detachable screw caps or with cocks having 
parallel plugs with permanently secured handles so loaded 
that, on being released, they automatically close the cocks. 

In the case of insulated holds sounding pipes are to be 
provided both above and below the insulation. These 
sounding pipes are to be insulated and not less than 24 inches 
in diameter. (See Section 3, clause 11, Rules for Refrig- 
erating Machinery and Appliances.) 


12. "I'ween deck Scupper Pipes.—’T'ween deck scupper 
pipes are to be fitted in accordance with the requirements of 
Section 29, clause 2. 


13. Vessels -Fitted for Burning and Carrying of 
Oil used as Fuel.—The requirements of Section 20 are 
also to be complied with. 

14, Sailing Vessels—The requirements for pumping 
in sailing vessels are set forth in Section 36, clause 9. 


CARRYING AND BURNING OF OIL FUEL. 


Section 35,—Cancelled. Now incorporated in 
Section 20. 


SAILING VESSELS. 


Section 36. 1. General.—Sailing vessels are to be 
constructed in accordance with the rules and regulations for 
steamers, with the exceptions contained in the following 
clauses. 


2. Framing.—(a) All reversed frames are to extend to 
the upper deck. 9/7 Ars Lary: oo may be a2 fe 
(0) Sailing vessels above 20 Hh so not exceeding 
33 feet moulded depth, are to have one tier of beams below 
the upper deck, spaced not more than two frame spaces 


apart, or equivalent transverse stiffening is to be provided. 


(c) Sailing vessels above 20 feet, and tot exceeding 
27 feet moulded depth, are to have a deep web frame, of the 
breadth and thickness of the second deck stringer plate, 
fitted in way of each mast, and connected to the outside 
plating with double angles. These web frames are to extend 
to the upper deck, and are to be provided with efficient 
lateral support. 


(d) Where the moulded depth is above 27 feet, and 
, atl Anve does not exceed 33 feet, instead of the deep web frames 
wep4ca- prescribed in the preceding paragraph, partial bulkheads, with 
hen efficient lateral support, are to be fitted in way of each mast. 


3. Panting Arrangements.—In addition to the 
? panting arrangements required by Section 7, panting 
fol 0 ,,/beams and stringers are to be fitted at the after end of the 


~ 


a ef? eet Ser the length of the midship beam 
does not exceed 30 feet, the upper and second deck beams 
are to be } inch deeper than given in Tables 12 and 13 for 
upper deck beams of the same length in steamers where one 
tier of beams only is fitted; and where the length is above 
a , 20 feet the upper, second, and third deck beams are to be 
cee, ONC inch deeper than given in the Tables’The depths of 
the beam knees are to be correspondingly increased. -.- 


5. Bulkheads.—In sailing vessels only the foremost or 
collision bulkhead will be required, and it is to be placed at 
not less than one-tenth the vessel’s length abaft the fore 
part of the stem. 


6. Decks.—(a) In vessels which are not required to have 
complete steel decks, the decks in way of the masts are to 
be plated from side to side of the vessel. 


~~ ~vessels where the moulded depth exceeds 15 feet. G—~« Are + 
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(0) The thickness of wood decks is not to be less than 
3} inches, and the margin planks of the weather deck are 
to be of either teak or greenheart. 


7. Bulwark Stanchions——The stanchions which 
support the bulwarks are not to be spaced more than 5 feet 
apart. Where stanchions are fitted on the butt straps of the 
bulwark plating, the straps are to be sufficiently broad to 
receive the spur in the middle of the stanchion, and the 
bulwark plating is to be doubled or fitted with vertical 
straps in way of the intermediate stanchions. The heel of 
each stanchion is to be attached by not less than four % inch 
bolts. Their size may be from 1% inches to 2 inches in 
diameter, regulated by the length of the stanchion and the 
size of the vessel. 


8. Mast Rings.——The mast rings are to be formed of 
bulb angle of suitable size. 


9. Pumps.—Hand pumps are to be fitted in number 
and position as may be required for the efficient draining of the 
vessel. The pumps are to be capable of being worked from 
the upper deck or from above the load waterline, and the 
bottoms of the pump chambers are not to be more than 24 feet 
above the suction rose. 


The sizes of the hand pumps are not to be less than 
given in the following Table :— 


Hand Pumps. 
Tonnage under Upper Deck. Diameter of | Diameter of 
* Barrel. Tail Pipe. 
Inches. Inches, 
Not exceeding 500 tons 4 2 
Above 500 tons but not 
exceeding 1,000 ,, 43 2} 
ip 1,000 yo ger 9000.55 5 2h 
», 2,000 tons ... es a 5} 23 


10. Equipment.—(a) Where a sailing vessel has a poop, 
bridge, top-gallant-forecastle, or a raised quarter-deck, the 
equipment number is to be increased one-fifteenth above 
that for a flush-deck vessel. 

(b) One of the bower anchors must have the weight 
required by the Tables, but otherwise the weights of bower 
anchors may be regulated in accordance with Section 40, 
clause 4 (a). 


11. Strengthening of Bottom Forward.—The re- 
quirements of Section 11 of the Rules do not apply to 
Sailing Ships. 


Sections 35-36 


MASTS, SPARS AND RIGGING. 

+ Section 87. Sailing Vessels. 1. Lower Masts.— 
(a) The scantlings of lower masts are-to be as given in 
Table 49 and the length of the mast is to be measured 
from the deck to the hounds. 


a - (b) The mizzen masts of barques may be reduced one- 
Ate m e«~ OH in diameter from that given in the Table, and the 
ag fthickness of the plating may be in accordance with the 
og reduced diameter. 


° ar The diameter of the lower mast at the cap is not to 
be less than that of the heel of the topmast, nor less than 
the greatest diameter of the lower topsail yard at centre. 

(d) Where angle stiffeners are required these stiffeners 
are to be fitted for the full length of the masts. 

i (e) The butts of the plating are to be treble riveted 
above the mast partners; elsewhere they may be double 
riveted. The seams are to be double riveted throughout. 

as (f) Where pole masts are fitted, the length for deter- 
mining the scantlings of the lower mast is to be taken 
from the deck to the hounds. In such masts additional 
strengthening is to be provided from below the lower yard 
to above the normal position of the lower mast cap. 

(g) Doubling plates are to be fitted in way of the mast 
wedging and where masis are wedged at more than one deck, 
the doubling plates are to extend from .below the lower to 
above the upper wedging. 


ia . (x) The heels of all masts and their steps are to be 
=" efficiently strengthened. ose % 


a a 
2. Topmasts.—(a) The length of the topmast is to be 


measured from the lower mast cap to the topmast hounds. 

(4) The plating is to be of the thickness’ given in 
: Table 50. The butts are to be treble riveted and the 
a seams may be single riveted. : 

(c) The diameter of the topmasts at the lower cap, 
sheave hole and. topmast cap is not to be less than that of 
the yards at these places. . 

(d) Doublings are to be fitted in way of the lower mast 
cap, in way of the fid holes and in way of the sheave holes 
where such are cut, and at the head. 

(e) Efficient cheek plates are to be fitted to topmasts 

« whose length exceeds 24 feet. 


3. Topgallant Masts.—The diameter of the topgallant 
mast is not to be less than the diameter of the topgallané yard, 


4, Yards.—(a)’The diameter of the yards and the thick- 
ness of the plating are to be in accordance with Table 50. The 
butts are to be double riveted and the seams single riveted. 


Les Section 37 
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(0) The plating is to be doubled in way of cleats and at 
the centre to beyond the truss hoops. 


(c) Topsail and topgallant yards, where of pitch pine, 
are not to be less in diameter than } inch, per foot of length. 


5. Bowsprits.—(a) The thickness of the plating is to 
be as given in Table 49. 


(6) Doubling plates are to be fitted in way of the bow- 
sprit wedging. 

(c) Bowsprits exceeding 28 inches in diameter are to 
have a vertical diaphragm plate extending from within the 
wedging to beyond the bobstay band, connecting the upper 
and lower parts of the bowsprit, and, in addition, two angle 
stiffeners of the size given in the Table are to be fitted. 
Bowsprits 28 inches and under in diameter are to have angle 
stiffeners, extending the full length of the bowsprit, at the 
centre of each plate. The butts are to be double riveted 
and the seams single riveted. 


6. Steamers.—(a) The length for determination of 
scantlings is to be measured from the deck to the hounds. 


(0) The scantlings of the masts are.to be in accordance 
with Table 47, and these scantlings are considered suitable .@.. Ke 
for the support of average equipment of derricks of normal 
outreach provided the staying of the masts is efficient. 


Lneteswad 
MA back 

(¢) Masts which are not intended to carry derricks may 
be 20 per cent. less in diameter than required by Table 47, 


and the thickness of the masts may be in accordance with 
the reduced diameter. ¥ 4 Laweeted acreree aig 


(d) The butts of the plating are to be treble riveted above Aue ¥ 


the mast partners, and the seams are to be single riveted. ee ; 


(e) Doubling plates are to be fitted at the heel, at the + 0% 
wedging, in way of the derrick supports, and at the hounds. Yn 
The length of these doublings is not to be less than the at 
maximum diameter of the mast. 


7. Rigging.—(a) The shrouds and stays for steamers 
and sailing ships are to be in number and size as required 
by Tables 48 and 51, and they are to withstand the tests 
specified. 

(6) Chain plates are to be securely connected to the 
structure of the vessel which is to be effiviently stiffened for 
this purpose where necessary. 

(c) All smith work for masts, spars and rigging is to be 
of the best description of wrought iron, and particular 
attention is to be paid to workmanship. 


Su wa Tutte fre aad imal rey 
Jort nate Tats 19 


8. Lightning Conductors.—Lightning conductors 
are to be fitted in accordance with the requirements of 
Section 12 of the Rules for Electric Fittings. 


Sbprria BAR GLE. 
(Buy cog BT ME OGLZES. 


i TUGS.* 


wi wy Section 88. 1. General—The scantlings and 
# arrangements of Tugs for which the Class ]Q0A1 ‘For 
vg Towing Services” is desired, are to be as required by 
the Rules and Tables, except where specified otherwise in 
this Section. 


awe ousrot 


é Atiwe Kee, weLinet at werk 
2. Floors.—(a) The floore, if desired, may be flanged 
34 inches on the upper edge, in lieu of reversed bars, except 
ip the engine room and under boiler bearers. 
wv 


(6) Where the bottom of the vessel is filled solid with 
cement to the level of the top of the floors, the fitting of 
reversed frames, or the flanging of the floors, may be 
dispensed with. 


3. Keelsons—The scantlings of the keelsons are to be 
in accordance with the requirements of Table 11. 


4, Bulkheads.— The scantlings- of the bulkhead 
us stiffeners and plating are to be in accordance with the 
fr Dus requirements of Tables 29 and 31. Bracket or lug attach- 
Jus Gmments need not be fitted at the ends of the stiffeners. 


5. Decks——The deck is to be completely plated over 
abreast the machinery openings. 


6. Machinery Casings.—(«) The machinery casings 
are not to be less in height than 3 feet above the top of the 
deck, and are to extend to the underside of the deck beams. 
The casings are to be connected to the-deck plating with 
angle bars, and to the ends of the half beams with angle 
lugs. If the casings are not extended to the underside of 
the beams, they are to be attached to the deck plating by a 
double riveted angle bar, or the deck plating may be turned 
up the casing side and double riveted thereto. 


(b) Machinery casings are to be hose tested on com- 
pletion to ensure watertightness. 


* Nore.— Trawlers.—7he Society's requirements re- 
garding the Construction and Classification of Steel Trawlers 
are published separately. 
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(c) A strong through beam is to be fitted at the deck 
level at the middle of the length of the machinery opening, 
and, if practicable, should be associated with webs on the 
sides of the casing. 


7. Hatchways.—Hatch coamings are not to be less 
than 12 inches in height, and the covers and battening 
arrangements are to comply with the requirements of 
Section 25. 


8. Rudders.—-The diameter of the rudder head is to 
be increased half-an-inch beyond that required by Table 41, 
and all the scantlings of the rudder are to be in accordance 
with the increased diameter. 


9. Equipment.—The equipment for Tugs is to be as 
given in Table 55. The equipment to be supplied to 
vesséls of ‘this type is to be regulated by the second 
longitudinal numeral Lx(B+D), without any addition 
for casings or other erections. 


10. General.—The requirements of Section 7 and 
Section 11 do not apply to Tugs. 


WORKMANSHIP. 


Section 39. 1. General—The workmanship is to 
be well executed and submitted to the closest inspection. 


2. Treatment of Material—(a) It is recommended 
that cementing or painting be delayed as long as possible so 
that the removal of the black oxide or mill scale may be 
facilitated. 


(») Experience has shown that, as regards durability, it 
is highly desirable to place steel vessels in dry dock within a 
reasonably short period after being launched for the purpose 
of cleaning and re-coating the bottom. 


8. Riveting.—(a) Rivet holes are to be regularly spaced 
and are to be carefully punched from the faying surfaces 
wherever possible. 

(0) Rivet holes are to be properly formed and the burr 
caused by punching removed before the parts are fitted 
together for riveting. 

(c) The rivet holes at the turn of the bilge in frames are 
not to be punched until the frames are bent to the required 
shape. 

(d) Before riveting is commenced the work is to be 
carefully closed with nut and screw bolts, which are to be 
spaced sufficiently close to draw the parts together effectively. 


Sections 38-89 
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(¢) Unfair holes are to be properly rimered and re- 
countersunk if necessary and are not to be cut with a chisel 
j or unduly drifted. 
ba (/) The rivets are to be staved up so as to fill the holes 
completely, and their heads are to be properly laid up. The 
points are to be left full, but are not to be spread over the 
“ _ plating. 


(g) The punches and dies are to be maintained in 
satisfactory condition. 


4, Joggling and Lining Pieces.—(a) Where plates or 
pe bars are joggled, care is to be taken to ensure that the depth 
of jogyle is the same as the thickness of the adjacent plating. 


(b) Where lining pieces are fitted they are to be in one 
hg piece and are to be of the same breadth as the flange of the 
frames. 


5, Caulking,— Caulking 
thoroughly executed. 


is to be ‘carefully and 


IQUIPMENT. 


Section 40. 1. Notation—The figure 1 placed 
after the character assigned to a vessel indicates that the 
equipment is considered to be suitable and is in good and 
efficient condition. 


2. Equipment Number.—The equipment of anchors, 

sew <e~thains, hawsers, and so forth, is to be regulated by the 

besa “Second numeral L. x (B + D) to which an allowance for 
Ke Suud/ ve Superstructures is to be added as follows :— 


me henge hamringen eames (gq) Kor a raised quarter deck the product of the 


fg syns atind O 3 
Ei iin ke height and length in feet. 


the product of the height and length in feet. 


metry Muni tebe: 

(c) For deckhouses or other erections, which do not 
extend to the side of the vessel but which exceed, either 
in length or breadth, one-half the breadth of the vessel, 
one-half the product of the height and length in feet. 


Re ingaae 
e whaarne. 


3. Testing of Equipment.—(a) All anchors and cables 
are to be tested at a public machine recognised by the 
Committee and in accordance with the requirements of 
Sections 11, 12 and 13 of the Rules for the Testing of 
Materials. 


(b) In the case of vessels whose anchors and chains 
have been tested at one of the recognised Proving Establish- 
ments in Great Britain and Ireland, the notation “ Lloyd’s 
a&op” will be made in the Register Book. 


Section 40 
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(c) In the case of vessels of other than British Registry 
classed with the figure 1, in which the anchors, chains, 
or both, have been tested under the inspection of the Society’s 
Surveyors at Proving Establishments out of Great Britain 
and Ireland recognised by the Committee, and test certificates 
are furnished, duly signed by the Society’s Surveyors, the 
vessel will have recorded in the Register Book the notation 
*Lloyd’s a&op,” “ Lloyd’s ap,” or “ Lloyd’s cr,” as the case 
may be. 


(d) Where, however, the anchors or chains for vessels 
of other than British Registry are manufactured out of Great 
Britain and Ireland, and test certificates are furnished setting 
forth that they have been tested at a Government machine, 
or ata machine under the control of a municipal body or 
a similar responsible body, but not under the inspection of 
a Surveyor to the Society, the record of Lloyd’s a&cp, and so 
forth, will not be made in the Register Book, though such 
certificates will be accepted as satisfying the requirements 
of the Rules as regards tests in assigning the figure 1. 


(2) Certificates stating that all anchors and chains have 
been tested, and giving particulars of the loads applied, are to 
be produced before the ship is classed with the figure 1. 


4, Hquipment.—(a) All vessels classed 190A, or 
100A1 ‘“‘ with freeboard,” are to be provided with anchors, 
cables, and hawsers, in number, weight and length as set 
forth in Tables 53 and 54. Provided the collective weight 
of the bower anchors is not less than required by the Tables, 
then :— 


(1) The bower anchors may be of equal weight ; or 


(2) Where three bower anchors are required, one of 
them may be 15 per cent and another 74 per cent lighter 
than the weight required by the Tables ; or 


(3) Where only two bower anchors are required, one of 
them may be 7} per cent lighter than the weight required 
by the Tables. 


The weights of cables include two end shackles to each 
cable (i.e. four end shackles for each outfit which contains 
two cables), and two end shackles to each stream chain. 


(b) In the case of vessels classed A, “ For Special Ser- 
vices,” the equipment is to be as required by the Committee, 
having in view the particular trade in which the vessel is to 
be engaged. 


to the figure 1, the equipment of anchors, chains, and so 
forth, is to be as required by Table 53, except that not 
more than two bower anchors and one stream anchor need 
be supplied. The first bower anchor is to. be of the full 
weight required by the Table and the second bower may be 
15 per cent lighter. ‘This rule, however, applies only to 
vessels intended for short voyages. 


(d) In vessels classed ‘“* For Channel Purposes,” which 
are intended for longer voyages, such as the Queenboro- 
Flushing, the Channel Islands or the Irish Sea service, the 
equipment is to be in accordance with the requirements of 
the Tables. 


(e) The equipment for Tugs is to be as given in 
Table 55, the equipment numeral being computed as 
described in Section 38, clause 9. 


5. Anchors and Chains.—(a) The anchors and the 
links of the chains are not to be of exceptionable form or 
proportions. 


(b) All anchor stocks are to be of acknowledged and 
approved description and equal to one-fourth the specified 
weight of the anchor. 


(c) The heads of stockless anchors are to be not less 
than three-fifths of the total weight of the anchor. 


6. Renewal of Chain Cable when worn.—When any 
length of chain cable is so worn that the mean diameter at 
its most worn part is reduced to the size given in Table 56 
it is to be renewed. 


7. Windlass and Hawsepipes.—(a) A substantial 
windlass is to be fitted of suitable size for the cable, 
and is to be efficiently secured. Stiffening under windlass 
is to be provided as required by Section 16. 


(>) Hawsepipes are to be of sufficient size and thickness, 
and the arrangements such as to admit of an easy lead for 
the cable to the windlass or capstan. 


8. Boats.—All vessels not exceeding 150 tons are to be 
provided with one good boat, and every vessel above 150 tons 
is to have a suitable number of boats. 


The Surveyors are to examine and to report on the 
condition of the boats. 


9, Anchor Cranes and Boat Davits.—(a) The sizes 
of the principal parts of anchor cranes are to be in accordance 
with Table 52, and the outreach of the cranes is to be 
sufficient to swing the anchors well clear. 
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(c) To entitle vessels classed A “ For Channel Purposes” 


hen rake 


(6) In the cases of boats and davits of ordinary pro- 
portions the diameter d, in inches, of the davit is to be 
obtained by using the formula :— 


d= (eee 
ots 


where L, B and D are the length, breadth and depth 
respectively of the boat, H is the height of the davit above 
its uppermost point of support, and S is the outreach of the 
davit ; each of these distances being in feet. 


The value of the constant C is to be as follows :— 


(1) When the davit is to be of wrought iron and o: 
sufficient strength to carry the boat and its equipment, and 
a sufficient number of men to launch it, the value of C is 
to be 144. 


(2) When the davit referred to in (1) is to be of 
wrought ingot steel from 27 to 32 tons per square inch 
tensile strength, the value of C is to be 174. 


(3) When the davit is to be of wrought iron and of 
sufficient strength to lower safely the boat fully equipped 
and carrying the maximum number of persons for which 
it is intended, the value of C is to be 86. 


(4) When the davit referred to in (3) is to be of 
wrought ingot steel of from 27 to 32 tons per square inch 
tensile strength, the value of C is to be 104. 


(c) Boat and anchor davits may be approved of weldless 
rolled or drawn steel tubes of the equivalent sizes given in 
Table 52, provided the steel of which the davits are made 
has a tensile strength of not less than 35 tons per sq. in. with 
an elongation of not less than 10 per cent in a length of 8ins, 


(d) The davits are to have solid heels and are to be 
efficiently strengthened in way of the heads and deck 
supports. 


10. Notation Withdrawn.—Where the equipment is 
not in accordance with the requirements of the Rules, a dash 
thus —, will be inserted in place of the figure 1. In cases 
where the figure 1 is expunged on account of deficiencies in 
the anchors or chains, the record-of Lloyd’s A&op will also 
be expunged. 


STRENGTHENING FOR ICE NAVIGATION. 
Section 41. 1. Framing :—(a) Fory, 
collision bulkhead, intermedi are to be fitted 
e level of the floors to the deck next 
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above the load waterli ne, with scantlings as required by 
Tables 2,3 and 4 for angle frames in peaks, but with thick- 
ness *10 inch greater. 


(0) Abaft the collision bulkhead, web-frames, of scant- 
lings as required by Section 7, clause 2a and Table 5 of 
: the Rules, spaced four frame spaces apart, are to be fitted 
for a distance from the stem equal to at least 12} per cent 
of the length of the vessel. 


In addition, intermediate frames with scantlings as 
required by paragraph (a) are to be fitted extending aft 
from the stem for a distance equal to 20 per cent of the 
length of the vessel where the length does not exceed 200 
feet, graded to 15 per cent of the length of the vessel 
where the length is 400 feet and above. These inter- 
a mediate frames are to extend either from the margin plates 
; ; ; or, in single bottom vessels, from below the top of the floors, 

‘ to the deck next above the load waterline ; these frame, 
+ need not be connected at their ends. 


| (c) Where web icames are not fitted, all the maj 
frames abaft the collision bulkhead for a distance fro 

eh: -stem equal to 15 per cent of the length of the ves 
: ' be in accordance with the requirements of Section 7 


= 
=U 


and 4 for bulb angle frames in peaks, are to be 
extent prescribed in paragraph (0). 


ae 

2 sai (d) The intermediate frames requifed by this clause 
> may be dispensed with provided te frame spacing is 
an ; reduced to 18 inches and the scantlings of the side framing 
is are made equivalent. This Dae frame spacing is to’ 
Bs extend aft for the distance presCribed in paragraph (é). 

3 (e) The breadth of {He shell flange of the frames is to 
| _ be suitable for the increased thickness of shell plating 
an ~ required by this Section. 


vy 

2. Shell Be 1 foot above the load line to 

4 feet below the light line, and in a fore and aft direction 
from theAtem to a point at least as far aft as the extent 
of the reinforced framing, the shell plating is to be fitted 
of FA ces) equal to that required by the Rules for side 
shell plating amidships increased by 40 per cent if inter- 
mediate frames are fitted, or by 50 per cent if a frame 
spacing of 18 inches is adopted ; the increased thickness of 
shell plating need not in any case exceed 1 inch. The shell 


L9 


Section 41 
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oy - clause 28 and Table 5a. The. attachments he endsf. 
me 2) | these frames are to be as required by sodtigh, clay 2 
_ Intermediate frames, of scantlings required by Tabfes 2, 


plate in each strake immediately abaft this point is to be 
intermediate in thickness between the full amount required 
for ice strengthening under this clause and the usualRule 
thickness, Seams of shell plating are to be not less than 
double-riveted. / 

3. Stringers.—(@) In the fore peak the panting 
stringers required by Section 7 of the Rules are to be fitted 
6 feet apart in association with pie beams as required 


by that Section. 

(6) Where the web frame system is adopted, side 
stringers spaced 6 feet apart and having scantlings in accord- 
ance with the requireménts of Section 7, clause 2a and 
Table 5, Wey to be“ fitted abaft the collision bulkhead, 
These geen to be tapered off over three spaces and 
cari aft to 4 ermal thickness of the side plating. 


(c) Wherg,the deep frame system is adopted, side 
ringers, spaved 6 feet apart and having scantlings as 
requipéd by Section 7, clause 2B and Table 5a, are to be 
fittéd abaft the collision bulkhead. These stringers are to 
e extended aft as required by paragraph (6). 


4. Rudder and Steering Arrangements.—The rudder yy, ., 4, 
head is to be increased 10 per cent in diameter above the , 
Rule requirements, and all the scantlings of the rudder and : 
steering equipment are to be in accordance with the increased “7 
diameter. 


5. Screw Shaft.—The diameter of the screw shaft 
is to be increased 5 per cent above that required by the 
Rules. 


6. Propeller Blades.—The propeller blades are to be 
made of cast steel, or other approved material. 


7.—Circulating Inlets—The main water circulating 
inlet valve is to be provided with a connection from the 
boilers for clearing purposes, 


8. Discharge Valves.—All overboard discharge valves 
are to be fitted in such positions on the ship’s side plating 
that the discharge will not be obstructed by ice at any 
possible draught; of the vessel. 


9. Plans to be Submitted—Where it is desired that 
a vessel should receive the notation for ice strengthening 
(see par. (7), page 9), plans showing the proposed arrangements 
should be submitted for the approval of the Committee. 


4 s “a. 4 f~ 
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GENERAL. 3. Gradual Reductions.—(a) Where scantlings are 


required to be adopted over a proportion of the vessel’s 
length, any reductions which may be permitted toward the 
ends of the vessel are to be effected gradually. 
(b) Care is to be taken as far as possible to avoid 
; < any abrupt changes or discontinuities in the form of the 
The Owners oonecnh to the adoption of any proponed structure, and where such occur suitable structural compensa- 
equivalent is to be obtained where considered necessary by tion is to be provided. 


ittee. : -- 
\ orm ' 4, Buttstraps to Continuous Longitudinal Angles. 


Section 42. 1. Equivalents—Any arrangement 
or fitting which, in the opinion of the Committee, is in all 
respects as efficient as that required by the Rules may be 
accepted instead of such arrangement or fitting. 


2. Interpolation.—For numerals and dimensions inter- —Buttstraps need not be fitted to continuous longitudinal L pa. ' 
mediate between those given in the Tables, scantlings are to angles which serve simply as connecting bars, except in the 2. y winds ie . 
be obtained by proportional interpolation. case of the stringer bars on strength decks. 1 ah gh 2 

or a particular numeral the Table gives the minimum 5. Items not Particularly Specified —Where special | @ N ge 
requirements and where a numeral is in excess of a Table reference is not made in the Rules to specific requirements, cei 
numeral, the scantling to be taken is to be the nearest the construction is to be reasonably efficient for the intended 


practicable above the requirements for the Table numeral. service, and is to conform to good average practice. 


By order of the Committee, 


71, Fencuurce Srreet, Lonpon, E.C.3. 
ANDREW SCOTT, 


24th April, 1930. 


Secretary. 
he ra a 
dina cae ee oe 
G Section 48 
ae Oe ees 
- » . a) 
™~' _—" 
al a 
ae i = i ae 
Ss a baa a an - - a ~ == = ar ae =, 
w Pas > - 


eS = “ s 
me 
G : 
-'¢ 
a ; 
- =i 
q : § 
é he 2 bs 
é ‘ : . 
hs ' 
i r 
: 
ss 
‘ 
i 
\ ; 
= « 
“3 "i 
. <<“ = a 
me by: 
4 all - é i-* 
; : - 5s Be : : 
f : 
*y an M 
* 
‘ -—e : . " 
, « J - ~ = 
2, ; : 
’ : 
Wa 7 ca Ms . 
“$ y t a ~~ — =* . 
. ’ i a. = > * be . 
- = i . 
€ ~ = 7 * y 
> i ‘ % 4 
. ae 


a ~  * ‘ ae 


r Crtivoe 1 
a ee , A tare 
AtAGK Ad sore nek 


75 


RULES FOR THE CONSTRUCTION OF VESSELS 
INTENDED TO CARRY PETROLEUM IN BULK. 


The attention of Builders and Owners is directed to the fact that compliance with these 
Rules may involve the obtaining of licences under existing patents. 


Norr.—The Tables referred to herein are those appearing on pages 355 to 408 (tinted paper). 


—— 


— 


GENERAL. 

Section 1. 1. Application—The “General Regu- 
lations relating to the Classification of Steel Vessels” 
and the “Rules for the Building of Steel Vessels” 
determine the scantlings, arrangements and equipment of 
vessels intended for the carriage of petroleum in bulk, 
except as otherwise required by these Rules and Tables. 


The Rules are framed for vessels built on the longi- 
tudinal system of construction, having a centre line bulk- 
head, continuous expansion trunk between the upper and 
second decks, and a standard “tween deck height of 8 feet. 

Approval will be given to vessels built on other systems 
of construction subject to equivalent strength being provided. 


The propelling machinery is assumed to be situated at 
the after end of the ship. 


2. Submission of Plans.—In addition to the plans 
required by Section 1 of the “‘Rules for the Building of 
Steel Vessels,” there are to be submitted for approval 
plans showing :— 


(a) The arrangement of oil tanks and coffer- 
dams ; 

(6) The construction of the transverse and 
longitudinal bulkheads ; 

(c) The bracket attachments of the transverses, 
the webs, the longitudinals and the horizontal 
stiffeners ; and 

(d) The construction of the vessel at the forward 
and after ends, including the machinery space and the 
arrangements at the junction of the transverse and 
longitudinal framing. 


8. Length of Oil Compartments.—The Rules are 
framed for a length of the main oil compartments not 
exceeding 30 feet, and for a length of the summer tanks not 
exceeding 60 feet. 

g 2 


4, Expansion Trunks.—Continuous expansion trunks 
are to be fitted between the upper and second decks. Where 
the breadth of the expansion trunk exceeds 60 per cent of 
the breadth of the vessel, the arrangements are to be specially 
submitted for approval. 


5. Cofferdams.—Cofferdams are to be fitted at the 
forward and after ends of the oil cargo spaces. The coffer- Ca bs 
dams are to be not less than 3 feet in length, and are to 
extend from the keel to the top of the continuous expansion 
trunk. 


6. Deck Erections.—Vessels are 
as required by the Rules for ilding of Steel Vessels. 
covering the machinery 


7. Cement.—Cementing may be dispensed with in 
compartments intended for carrying oil in bulk. 


8. Rudders.—The diameter of the rudder head is to be A+? gumnvend 
increased 10 per cent above the requirements of the Rules or olan 
for the Building of Steel Vessels, and all the scantlings of7 ““/""~* 


_ i ith t s Kiker ainmnas “TAH 
the rudder are to be in accordance wi he increased ‘4 or 


diameter. 4 honk, 


BOTTOM TRANSVERSES. 
Section 2. 1. Scantlings—(a) The scantlings of .._ ga po 
the bottom transverses are to be as given in Table 1,andthe 4, | 
upper edge of the transverse is to be parallel to the rise of 
floor line. 


(b) The face bars on the transverses are to extend 
between the inner edges of the side transverses and of 
the bulkhead webs, and as close as practicable to the 
centre line bulkhead on the side opposite to the vertical é 
webs. 


Sections 1-2 . 
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(c) The scantlings determined for the midship tanks are 
to apply throughout the oil compartments. 


(d) Lightening holes, not exceeding 10 inches in 
diameter, may be cut in the transverses, and are to be fitted 
midway between the notches for the longitudinals. 


(e) Notches cut in the transyerses for longitudinals 
are to be well rounded at the corners and are not to be 
rough punched. 


2. Bracket Attachments—(a) The distance from the 
ship’s side and from the centre line bulkhead to the toe of 
the bracket is to be 10 per cent of the midship breadth of the 
vessel where this breadth is 30 feet, and 16 per cent where the 
breadth of the vessel is 70 feet, intermediate values being 
obtained by interpolation. The length of the vertical arm 
is to be as specified in Section 3, paragraph 2 (a). 


The brackets on the side of the centre line bulkhead 
opposite to the vertical web are to have the same dimensions, 
measured from the bulkhead and from the base line in each 
case, as are required for the brackets on the same side of the 
bulkhead as the vertical web. 


that of the transverses. 


(c) The brackets are to be flanged 5 inches on the edge. 
Where the length of the bracket along the edge exceeds 66 
inches, stiffening angles 3 x 8 inches, of the same thickness 
as the bracket are to be fitted. Where the thickness of the 
bracket exceeds *50 inch these angles are to be 3} x 34 inches. 


(d) The brackets are to be attached to the centre line 
| OhAties £-t%a~pulkhead by a single angle, double riveted, which is to have 
ior a i the same thickness as the bracket plate. In vessels exceeding 


(490 feet in length where the spacing of transverses, in feet, 
DG: 10-3 2% 


a 


and in all vessels exceeding 480 feet in length, these bars 
are to be doubled. 


In the case of vessels between 420 and 480 feet in 

length, in which this product does not exceed 4,300, the 

_ _» brackets are to be attached to the centre line bulkhead by 

Y or single angle, double riveted, on one side of the bracket and 
a single riveted angle on the other side of the bracket. 


(e) The brackets are to be attached to the transverses 
by double riveted overlaps. Where the brackets extend to 
the shell the overlaps are to be treble riveted, except where 
the overlap comes in way of a longitudinal, when it is to be 
quadruple riveted. 


(f) The overlaps of the plates of the transverses are to 
be kept clear of the shell longitudinals as far as possible, 


Section 3 
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(b) The thickness of the brackets is to be the same as_ 


multiplied by the length of the vessel, in feet, exceeds 4,300, - 


3. Shell Attachment.—(a) The angles attaching the 
transverse to the shell are to have the same thickness as the 
transverses. 

(d) In vessels in which the spacing of transverses in feet, 
multiplied by the length of the vessel in feet, does not exceed 
4,300, the transverses are to be attached to the shell by a 
single angle, double riveted. In all vessels whose length is 
greater than 480 feet and in vessels not exceeding 480 feet 
in length where the spacing of the transverses multiplied by 
the length of the vessel exceeds 4,300, an additional single 
riveted back bar is to be fitted. 


4. Stiffeners and Attachments to Longitudinals.— 

(a) Each longitudinal is to be attached to the transverses 
by an angle which is to extend from the shell to the inner 
edge of the face bar and to half the height of the transverse 
alternately, but not lower than to the top of the lightening 
holes. 

(0) These angles are to have scantlings in proportion 
to the tabular depth of transverse as prescribed by Table 3. 


(c) The number and diameter of the rivets in the angles 
connecting the longitudinals to the transverse are to be 
in accordance with Table 12. 

Where by the Table the broader flange of long stiffening 
angles exceeds 5 inches the number and diameter of the rivets 
are to be as required for 6 inch stiffening angles. 

The diameter of the rivets in the short stiffening angles 
is to be the same as required for the rivets in the long 
stiffening angles. 

(d) Where the breadth of the vessel does not exceed 
40 feet the transverse is to be supported by a bracket at 
about the quarter breadth of the vessel. 

Where the breadth of the vessel exceeds 40 feet, but 
does not exceed 60 feet, each transverse is to be supported 
by two brackets which are to be arranged on longitudinals 
adjacent to the toes of the transverse brackets. 

Where the breadth exceeds 60 feet an intercostal girder, 
as required by Section 5, clause 2, and two brackets are to 
be fitted. 

(e) Where the flange of the face bar exceeds 7 inches 
in breadth, at least two vertical supports are to be connected 
tot ies i ne dense Cae oe 

‘SIDE TRANSVERSES. 

Section 3. 1. Side Transverses in Hold.—(a) The 
side transverses are to be fitted in conjunction with the 
bottom transverses’and the scantlings are to be determined 
by the spacing of the transverses, by the depth of the vessel 


and by a depth “d” which is measured amidships from the 
upper edge of the bottom transverse at the centre line to the 
second deck at side at the middle of the length, and are 
given in Table 2. 


The depth of the transverse at the points of the brackets 
is not to be less than the tabular depth in any case. 


(0) The transverses are to be increased 1 inch in depth 
for each increase of one complete foot in the sheer of the 
second deck. fa” har fot Whew FT O Cavet 


y ~wAhw ¢ 
(c) The face bars on the transverses are to extend 
between the inner edges of the bottom and deck transverses. 


(d) Lightening holes not exceeding 6 inches diameter 
may be cut in the transverses as close to the shell bar as 
possible, and are to be fitted midway between the notches for 
the longitudinals. 


(e) Notches cut in transverses for longitudinals are to he 
well rounded at the corners and are not to be rough punched. 


2. Bracket Attachments.—(a) Side transverses are to 
be attached to the bottom transverses by brackets the length 
of the vertical arms of which, measured from the face of the 


f&The arms of the brackets connecting the side and the second ~ 
/ deck transverses are to be equal to 20 per cent of the 
depth “d.” 


() The thickness of the bottom bracket is to be the 
same as the bottom transverse, and the thickness of the top 
bracket the same as the deck transverse. ‘ 


(c) The brackets are to be flanged 5 inches on the edge. 
Where the length of the bracket along the edge exceeds 
66 inches, stiffening angles 35 x 8 inches of the same 
thickness as the bracket are to be fitted. Where the thick- 
ness of the bracket exceeds 50 inch these angles are to be 
3} x 34 inches. 

(d) The side transverses are to be attached to the 
bottom and deck transverses by double riveted overlaps, and 
the brackets are to be attached to the transverses by double 
riveted overlaps. Where the brackets extend to the shell 
the overlaps are to be treble riveted, except where the over- 
lap comes in the way of a longitudinal, when it is to be 
quadruple riveted. 


(e) The overlaps of the plates of the transverses are to 
be kept clear of the shell longitudinals as far as possible. 


3. Shell Attachment.—(a) The angles attaching the 
transverse to the shell are to have the same thickness as the 
transverse. 
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(6) The riveted attachment of the side transverses and 
the shell are to be the same as required by Section 2, 


Clause 3 (4) for bottom transverses, except that the back _ 


bars need only be fitted in vessels exceeding 80 feet in depth. 


4, Stiffeners and Attachments to Longitudinals.— 
(a) Two supporting brackets are to be fitted on longi- 
tudinals adjacent to the toes of the transverse brackets. 


Where the moulded depth of the vessel does not exceed 


23 feet only one supporting bracket need be fitted. 

(4) Each longitudinal is to be attached to the trans- 
verse by an angle which is to extend from the shell to the 
edge of the face bar and to half the depth of the transverse 
alternately. In way of the bottom brackets on the trans- 
verses all the angles are to extend to the edge of the bracket 
or face bar of the transverse. Where the transverses do not 
exceed 20 inches in depth all stiffening angles are to extend 
to face bar. 

(c) At the upper half of the transverse the short and 
long stiffening angles are to have scantlings in proportion 
to the tabular depth of transverse as prescribed by Table 3, 
while at the lower half of the transverse all the stiffening 
angles are to be of the scantlings prescribed for long 


transverses, is to be equal to 25 per cent of the depth “ d.”«...stiffening angles. 


In vessels of 38 feet moulded depth and over, all the 
angles connecting the side longitudinals to the transverses 
are to be of the scantlings prescribed for long stiffening angles. 

(d) The number and diameter of the rivets in the angle 
bars connecting the transverses to the longitudinals are to 
be in accordance with Table 12. 

Where by the Table the broader flange of long stiffening 
angles exceeds 5 inches the number and diameter of the rivets 
are to be as required for 6 inch stiffening angles. 

The diameter of the rivets in the short stiffening angles 
is to be the same as required for the rivets in the long 
stiffening angles. 

(e) Where the flange of the face bar exceeds 7 inches 
in breadth, at least two horizontal supports are to be 
connected to the face bar. 


5. Side Transverses in "Tween Decks.—(a) The 
scantlings of the transverses in the ’tween decks are given 
in Table 4. 

(b) Side transverses are to be attached to deck trans- 
verses by double riveted overlaps and in addition by double 
riveted brackets. 

Brackets which extend to the shell and deck are to be 
attached to the transverses by treble riveted overlaps where 
the butt comes between the longitudinals, or by quadruple- 
riveted overlaps if the butt comes in way of a longitudinal. 
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(c) The brackets at’ the lower ends of the transyerses 
are to be connected to the deck ba a single angle, double 
riveted, 

(d) The lengths of the arms of the brackets are to be 
one and a half times the depth of the side transverse, 
measured from the inner and lower edges of the side or deck 
transverses, as the case may be, and from the second deck. 
The brackets are to have the same thickness as the side 
transverses and are to be flanged 8 inclies on the edge. 


(e) The transverses are to be attached to the shell by 


transverse. 

(/) The attachments of the longitudinals to the trans- 
verses are to be as required for short stiffening angles by 
Tables 8 and 12. The thickness of these angles need not 
exceed the thickness of the transverse. 


DECK TRANSVERSES. 


Section 4. 
verses fitted in conjunction with the side transverses are to 
have the scantlings given in Tables 5, 6 and 7. 

(0) Lightening holes, not exceeding 4 inches diameter, 
may be cut in the transyerses as close to the deck bar as 


possible, and are to be fitted nal er. between the notches 


for the longitudinals. 


(c) Notches cut in transverses for longitudinals are to be 
well rounded at the corners and are not to be rough punched. 


2. Upper Deck Transverses in Expansion Trunk.— 

(a) The web plates on the expansion trunk and centre 
line bulkhead are to be connected to the deck transverses by 
double riveted overlaps. Where the vertical webs extend to 
the deck the overlaps are to be treble riveted. 


(0) The transverses are to be attached to the deck by 
a single riveted angle having the same thickness as the 
transverse. 

(c) The angles attaching the deck longitudinals to 
the traisverses are to extend to the bottom of the transverse 
and to a distance not less than six inches below the lower 
edge of the longitudinals alternately. Where the distance 
from the lower edge of the longitudinal to the bottom of the 
transverse is less than six inches, the angles are to extend td 
the bottom of the transverse. 


These angles are to have scantlings of the dimensions 
and number of rivets required for short stiffening angles by 
Tables 3 and 12, but the thickness need not ‘exceed the 
thickness of the transverse. 
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1. Scantlings——(a) The deck trans- ~ 


8. Upper Deck Transverses in “Summer” Tank.— 

(a) The face bar on the lower edge of the transverses is 
to extend from the side of the expansion trunk to the edge 
of the side transverse in the tween decks. 


(b) The transverses are to be attached to the deck by 
a single riveted angle haying the same thickness as the 
transverse. 


(c) The angles attaching the deck longitudinals to 
the transverses are to extend to the upper edge of the face 
bar. These angles are to have flanges of the dimensions and 
number of rivets required for short stiffening angles by 
Tables 8 and 12, but the thickness need not exceed the 
thickness of the transverse. 


4. Second Deck Transverses.—(w) The face bar on 4 
the upper edge of the transverse is to extend from the centre <rcerew 
line bulkhead to the first deck longitudinal, and the face bere 


on the lower edge is to extend from the side transverse towel a 
ae. 


the web on the centre line bulkhead. 


(b) The transverse is to be attached to the deck by a 
single angle, double riveted, having the same thickness as the 
transverse. 


(c) The angles attaching the deck longitudinals to 
the transverse are to extend to the upper edge of the face 
bar. These angles are to have flanges of the dimensions and 
number and diameter of rivets required for short stiffening 
angles by Tables 3 and 12, but the thickness need not exceed 
the thickness of the transverse. ‘Where the depth of the 
transverse is 24 inches or above the angles are to have the 
scantlings prescribed by the Table for long stiffening angles. 


(d) Horizontal gusset plates, ‘04 inch greater in thick- 
ness than the transverse, are to be fitted on the upper edge 
of the transverse on each side of the centre line bulkhead. 


5. Bracket Attachments.—(q) The brackets attaching 
the upper deck transverses in the expansion trunk to the 
centre line bulkhead on the side opposite the web are to 
lave the same thickness as the transverse. The depth of 
the brackets measured from the deck is to be twice the 
depth of the transverse. The horizontal arm of the 
brackets, measured from the bulkhead, is to be two-thirds 
the depth of the bracket, measured from the deck. The 
brackets are to be connected to the transverse by double- 
riveted overlaps, and are to be attached to the centre line 
bulkhead by double angles, single riveted, having the same 
thickness as the transverse. 

(6) The brackets attaching the upper deck transverses 
in the summer tanks to the expansion trunk side are to have 
the same thickness as the transverses; the length of the 


r/4« 


Gbe 


arms of the brackets measured from the deck and from the 
side of the expansion trunk is to be twice the depth of the 
transverse. he brackets are to be double riveted to the 
transverses and are to be attached to the side of the expansion 
trunk by double angles, single riveted, having the same 
thickness as the transverse. 

(c) The dimensions of the brackets attaching the second 
deck transverses to the webs on the centre line bulkhead 
are to be the same as the corresponding brackets at the 
ship’s side. The brackets on the side of the centre line 
bulkhead opposite to the vertical web are to have the same 
dimensions, measured from the deck and bulkhead, as 
required for the brackets on the same side of the bulkhead 
as the vertical web. 

The brackets are to be connected to the bulkhead 
by angles of the same scantlings and having the same 
shee of rivets as are ae for dhe Coreen OE 


a & ml 
bottom transverse bracket.” eae iy eee 


In all cases these attachment angles are to extend to 
the edge of the upper face bar on the deck transverse. 

The brackets are to have the same thickness as the 
transverse and are to be flanged 5 inches on the edge. 
Where the length of the bracket along the edge exceeds 
66 inches, stiffening angles, 35 x 3 inches, of the same 
thickness as the bracket, are to be fitted. Where the thick- 
ness of the bracket exceeds 50 inch these angles are to be 
34 x 34 inches. 

(d) Brackets are to be connected to transverses by 
double riveted overlaps. Where the brackets extend to 


the upper edge of the transverse, the overlap is to be treble 
riveted. 


BOTTOM LONGITUDINALS. 
Section 5. 1. Scantlings.—(a) The scantlings of 
the bottom longitudinals are determined by the depth of the 
vessel, the first longitudinal numeral, and the spacing of the 
trausverses, and are given in Tables 8 and 9. 


(b) The longitudinals are to be spaced 30 inches apart. 
(c) Where the length of ithe sel exceeds 400 400 fget, 
£'eh.4, additional ck ‘bars, are to be toed attaching the bottom 
~~ (~44longitudinals to the shell plating on each side of the transverse 
‘Pt» bulkheads for a distance of about 40 per cent of the 
Ont, q%. 
spacing of the transverses, ypreesured Sram | from the 1¢ bulkhead. 
an longila sim, 


2. Intercostal Girder.—(a) Where the breadth of the 
vessel exceeds 60 feet, an intercostal girder of the same 
depth as the transverses is to be fitted, having a thickness 
‘04 inch less than the bottom transverse, and having double 
angles, 35 x 34 inches, on its upper edge. 
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(6) The girder plate is to be stiffened by one vertical 
angle where the spacing of the transverses is not greater 
than 10 feet, and by two equally spaced angles where this 
Spacing is exceeded. 

3. Attachment to Bulkheads.—(a) The longitudinals 
are to be cut at the bulkheads, to which they are to be 
attached by brackets having the dimensions and number of 
rivets given in Table 13. 

(6) The brackets are to be attached to the bulkhead by 
single angles having the same thickness as the bracket plate. 
Where the angles are extended on account of the omission of 
a horizontal stiffener on the bulkhead the requirements of 
Section 11, clause 4 (d), are to be complied with, 


(c) The intercostal girder is to be attached to the 
bulkhead by a single angle, double riveted, which is to 
extend 6 inches above the upper edge of the girder. 


_4, Attachment to Transverses—(a) The longitudi- 
nals are to be attached to the transverses by angles as 
required by Section 2, clause 4. 

(b) The intercostal girder is to be attached to the 
transverses by a single angle, double riveted, and a plate 
strap is to be fitted, connecting the face bars of the girder 
and the face bar of the transverse. 

SIDE LONGITUDINALS. 


Section 6. 
the side longitudinals are determined by the spacing of the G«« 
transverses, the first longitudinal numeral, and by the dept 


of the longitudinal below the upper deck. These are givenm—«e yo 


in Tables 10 and 11. 


(4) The lonyitudinals are to be spaced 30 inches apart A- aa fatten 
below the second deck, but in "tween decks of standard ““<~ fern 


height only two longitudinals are required. 


to be graduated between those pabey yr for Aide LOT Ree Sa 
and bottom longitudinals. peste lomph 4 Coteom ig? 7 

2. Attachments to Bulkheads.—(a) The longitudinals 
are to be cut at the bulkheads to which they are to be 
attached by brackets having the dimensions and number of 
rivets given in Table 13. 

The thickness of the brackets in the ‘tween decks need 
not exceed *40 inch. 

(6) Where the brackets are not attached to the hori- 
zontal stiffeners on the bulkhead, they are to be connected 
to the bulkhead by single angles having the same thickness 
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3, Attachments to Transverses.—(a) The longitudi- 
* nals are to be attached to the transverses by angles as 
required by Section 3, clauses 4 and 5. 


DECK LONGITUDINALS. 


ol OF bong mectmeof #ection 7. 1. Scantlings—(a) The scantlings of 
, ncark jon emote #° the longitudinals at the upper and second decks are given in 
mart aas ne aaa Tables 14 and 15. 

yf frmtt~ {pie 


(+) The longitudinals are to be spaced 30 inches apart. 


2. Attachments to Bulkheads.—(a) The longitudinals 
are to be cut at the bulkheads to which they are to be 
attached by brackets having the dimensions given in 
Table 16, 


(0) The brackets are to be attached to the bulkhead by 
y single angles, single riveted, having the same thickness as 
i the bracket plates. 


¥y (c) The number and diameter of the rivets in each arm 
4 of the brackets are to.ve as given in Table 16. 


a 3. Attachments to Transverses,—The longitudinals 
on are to be attached to the transverses by angles, as required 
ee ks by Section 4. - 


a BRACKET DETAILS. 


Section 8. 1. Flanging.—(a) All hold brackets 
- connecting the bottom and side longitudinals to the 
ere bulkheads are to be flanged. 


either arm are to"be flanged. 


(c) Bracket plates in cofferdams are to be flanged where 
the brackets to the adjacent longitudinals outside the coffer- 
dams are flanged. 


lennsedneg angplen 2. Attachment Angles.—(a) The angles attaching 
ke adgrvreee racket plates to the bulkheads are to extend for at least 


ag eT 6 tthe 6° aanddimet 4 letutar 

(b) The bracket plates and angles are to be kept 

PL tev emacel, -~sulficiently clear of the bulkhead boundary bars to permit 
Y Whe meta wnt oticions caulking. 
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Mle fem rath 3. General.—Where transverse and centre line bulk- 


cial paaen $ heads intersect, a bracket is to be fitted in each corner of 
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(0) All other brackets which have 10 or more rivets in ° 


i *% ~*-<4% inches beyond the ends of the bracket arms. 2 4 s« A 


the intersection in way of each line of longitudinals. ve. age, is to be carried aft as prescribed for the deck plating. 


= ee a 


SHELL PLATING. 

Section 9. 1. General.—(a) The thickness of the 
shell plating in way of the longitudinal framing is given in 
Table 17. 

(b) The number of end laps of the shell plating should 
be reduced as much as possible over the midship part of 
the vessel, and are, as far as practicable, to be kept well 
clear of the oil-tight bulkheads. 

(c) Where transverse framing is adopted at the ends of 
the vessel the thickness of the plating is to be suitably 
increased. 


(d) The edges of the plating are not to be joggled. H to 
2. Strengthening at ends of Poops and Bridges:— 


20 per cent. greater than the Rule midship thickness. 

(6) The bridge side plating is to extend beyond the 
ends of the bridge, and is to be supported by web plates 
spaced not more than 5 feet from the ends of the bridge. 
The bulwark rail is to be connected to the bridge end bulk- 
heads by substantial bracket plates,.and similar bracket 
plates are to be fitted on the inner side of the bulkhead. 


Similar arrangements are to be provided at the front of 
the poop. 


DECKS. : 
Section 10. 1. Deck Plating.—(a) The thickness “4 “ie 
of the plating is given in Tables 18 and 19. tor > Cog 
(b) The thicknesses of the upper deck plating given in “~~~ 
the Tables assume one deck opening 4 feet in breadth on 
each side of the vessel. Where the breadth of the openings’ 
is greater or less than 4 feet, the thickness of the deck 2a @ 
plating is to be adjusted in order to provide the same, %«« 
sectional area of material: Cage? 
The midship thickness of the aaaity ik is tO gee carried 
to the poop, and is to be extended into the poop for a 
distance at least equal to one-third the breadth of the vessel. 
(c) The number of end laps of the deck plating should 
be reduced as far as practicable over the midship at of the 
vessel. 


“ 


2. Stringer. Plates.—(a) Deck stringer plates of the 
dimensions given in Tables 18 and 19 are to be fitted, and 
are to be attached to the shell plating by angles of the size 
given in Tables 19 and 20. 


The midship thickness of the upper deck stringer plate 


" 2 “*7o h ton Anrwnhin, ” 


- (6) The thickness of the upper deck stringer plate at 
the ends of the bridge, and at the front of the poop, is to 


be 20 per cent. greater than the Rule midship thickness. 
of phase ake + thw perc nee SO%f whit fa favnd of J 


3. Continuity of Strength —(ay The Rw wack is 
to be fitted continuously and is to be carried through the 
cofferdams. 


(b) The corners of deck openings are to be well 
rounded. 


(c) The notching of upper deck stringer angles for 
scuppers should be avoided as far as practicable. 


TRANSVERSE BULKHEADS. 


Section 11. 1. Plating.—(a) The thickness of the 
plating is given in Table 22. 

(6) The lowest strake is to be *04 inch thicker than 
required by the Table. The lowest horizontal seam is to be 
kept above the attachment bars of the brackets to the 
bottom longitudinals. 


2. Vertical Webs below the Second Deck.—(a) The 
scantlings of the webs are determined by the spacing, the 
length of the web and the height of the upper deck above 
a, the top of the web, and are given in Table 24. 


.» The length of the web is to be taken from the second 
; pr’ kena deck to the upper edge of the bottom longitudinal. 


The spacing to be used in determining the scantlings is 
to be one-quarter the breadth of the vessel, where only one 
web is fitted. 


The spacing to be used where two webs are fitted is 
one-half the distance between the adjacent web and the 
ship’s side or centre line bulkhead. Where three webs are 
fitted on each side the spacing of the centre web is to be 
taken as half the distance between the adjacent webs, plus 
one foot. 


(b) The face bar is to extend from the deck longitudi- 
nal or other bar to the bottom longitudinal. 


(c) Lightening holes not exceeding 6 inches diameter 
may be cut in the webs as close to the bulkhead angle as 
possible, and are to be fitted midway between the netches 
for the horizontal stiffeners. 

(d@) Notches cut in the webs for the horizontal stiffeners 
are to be well rounded at the corners and are not to be rough 
punched. : 

(e) The brackets at the top and bottom are to have a 
depth equal to 20 per cent of | pa of the web. @*ewus 
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The breadth of the brackets is to be not less than 
30 inches, measured from the inner edge of the web, except 
at the shelf plate, where it is to extend to the inner edge of 
the shelf. plate. 


(f) The thickness of the top bracket is to be the same 
as, and the thickness of the lower bracket is to be °04 inch 
greater than, the thickness of the web. The brackets are 
to be flanged 5 inches on the edge. 


(g) The brackets are to be attached by double riveted 
overlaps to the web plate, and the web plate and brackets 
are to be attached to the longitudinals or girders at the 
deck and bottom by double riveted overlaps. Where the 
bracket forms part of the web, the butts of the plates are 
to be treble riveted. 


The web plates and brackets are to be attached to the 
shelf plate by double angles, double riveted, which are to have 
the same thickness as the web plate. 


(4) The webs are to be attached to the bulkhead by a 
single angle double riveted, which is to have the same 
thickness as the web. Where the moulded depth of the vessel 


does not exceed 23 feet this angle may be single riveted. 


(i) A supporting bracket extending to the edge of the 
face bar is to be fitted to the web plate at about the middle: 
of the span, Ga Aretree ae bthag baad neh root Paw 


iO tr 

(j) The horizontal stiffeners are to shi attached to the 
vertical web by stiffening angle bars, which are to extend 
from the bulkhead to the inner edge of the face bar on the 
web and to half the depth of the web alternately, but not 
less than six inches beyond the edge of the horizontal 
stiffeners. In way of the bracket at the bottom of the web 
all these angles are to extend to the inner edge of the face bar. 


Where the depth of the vertical web does not exceed 
20 inches all the stiffening angles are to extend to the inner 
edge of the face bar. 


Above the supporting bracket the long and. short 
stiffening angles are to have scantlings in proportion to the 
depth of the web, as prescribed by Table 3 for side trans- 
verses, while below the supporting bracket all the stiffening 
angles are to have the scantlings prescribed for long 
stiffening angles. 

(k) The number and diameter of the rivets in the angles 
connecting the horizontal stiffeners to the vertical web 
are to be in proportion to the depth of the horizontal 
stiffener, in accordance with Table 12, but the diameter of 
the rivets in the short stiffening angles is to be the same 
as required for the rivets in the long stiffening angles. 
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8. Vertical Webs in Expansion Trunk.—(a) The 


@ (2° ut &scantlings of the webs in the expansion trunks are given in 


Table 25. 


(b) The lengths of the arms of the brackets at the top 
and bottom are to be the same as the breadth of the web 
plate, measured clear of the web or deck longitudinal. 


(c) The brackets are to be double riveted in each arm. 


{d) The webs are to be attached to the bulkhead by 
single angles, single riveted in ‘tween decks of standard height. 


(e) The horizontal stiffeners are to be attached to the 
web by stiffening angles extending the full depth of the web. 
These angles are to have flanges of the same dimensions and 
number of rivets as required for short stiffening angles, by 
Tables 3 and 12, but the thickness of these angles need not 
exceed the thickness of the web. 


4, Horizontal Stiffeners.—(a) The horizontal stif- 
feners are to be spaced 30 inches apart. 


The scantlings are to be determined by the span and by 
the depth below the upper deck at the middle line, and are 
given in Table 26. ‘uhe span to be taken is that which 
gives the largest stiffener, whether the span is measured 
from the web to the ship’s side, from the web to the centre 
line bulkhead, or from web to web. 


(6) The horizontal stiffeners are to be connected to the 
_~ Side longitudinal and to the horizontal stiffeners on the 


Caspase line bulkhead by brackets. 


The dimensions of the brackets and the number of 
rivets at the ship’s side and centre line bulkhead are to be 
as required by Section 6, clause 2. 


(c) The attachment of the horizontal stiffeners to the 
webs is to be in accordance with clauses 2 and 2 above. 


(d) The lowest horizontal stiffener is not to be more 
than 30 inches distant from the ends of the bracket plates 
connecting the bottom longitudinals to the bulkhead, and 
the distance between the stiffener and the ends of the bracket 


angles is not to exceed 12 inches. 
ga° Blame and, adkoceew, A mi Ti [fm Faceneer) 


5. Shelf Plate.—A horizontal shelf plate having the 
same thickness as the webs in the hold is to be fitted at the 


level of the second deck. The breadth of the shelf plate is, 
reoneGeugtO be 1j times the breadth of the vertical web below the 


second deck, but not less than 30 inches. The shelf plate 
is to be flanged 5 inches on the edge and is to be attached 
to the bulkhead by asingle riveted angle. The attachment of 


the shelf plate to the centre line bulkhead and to the 
expansion trunk is to be double riveted. 
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rooms and cofferdams. ’ 


6. Bulkheads in Summer Tanks.—(a) The horizontal 
stiffeners of the bulkheads in the Summer tanks are to be 


determined as for bulkheads in the expansion trunks from 
Table 27. 


(b) Where vertical stiffeners are fitted, the scantlings 
are given in Table 27. The brackets attaching the lower 
ends of the vertical stiffeners to the second deck are to have 
the number of rivets given in the Table. 


7. Boundary Angles.—(a) The bulkheads are to be 
attached to the shell plating, decks, expansion trunk, and 
centre line bulkhead by angles of the dimensions given in 


Table 23. vege IM bs 4 


(0) The boundary angles are not to be joggled. A«« 2 wv #4" Pies, 
cpt pe fla 
8. Cofferdam Bulkheads.—The cofferdam bulkheads hue ae 
are to be oil-tight and are to have the same thickness oe bkhid ab 
plating, and the same connection to the shell plating and ““"" 
decks as required for the bulkheads of oil compartments. 


The scantlings and spacing of the stiffeners are to be 
equivalent to those required for transverse oil-tight bulkheads, 


CENTRE LINE BULKHEAD. 
Section 12. 1. General.—(a) A centre line bulkhead 
is to be fitted throughout the oil compartments, pump room, 
and cofferdams, extending from the keel to the top of the 
expansion trunk. Beyond the cofferdams arrangements are 
to be made to ayoid any abrupt termination of strength, by ) 
fitting webs and brackets. 


(b) This bulkhead is to be oil-tight except in the pump 


Where desired by the owners this requirement may be 4r 


modified when a suitable notation will be made in the we 
Register Book. \A 


2. Plating.—(a) The thickness of the plating is given 
in Table 22. 

(b) Where the moulded depth of the vessel exceeds wht ook 
28 feet, the upper part of the bulkhead for a depth of 5 feet _ 
from the deck is to be increased by 04 inch in thickness, og 
and where the depth exceeds 42 feet by *16 inch in thickness, «4 
For intermediate depths the increase in thickness is to be ~ « 

: hat wet 

proportional. 

The thickness of the strake next below is to be increased 
by half the amount specified apove, 

(c) The bottoms pe gn is to y be at le at eg as broad as the 
lowest strake of the transverse bulkhead, and is to be -04 
inch thicker than required by the ‘Tables. 4 


a 


8. Vertical Webs below Second Deck.—(a) The ver- 
tical webs on the bulkhead are to have the same scantlings 
and arrangements as the corresponding transverses at the 
ship’s side, except that the thickness of the web plate may 
be ‘06 inch less than the side transverse, with a minimum 
thickness of *36 inch. 


(4) The webs are to be attached to the bottom and 
deck transverses by brackets, which are to be flanged and 
are to have the same dimensions and scantlings as the 
brackets of the side transverses. 


(c) The web plates are to be attached to the bulkhead 
by single angles, double riveted, which are to have the same 
thickness as the web. 


(d) A suppoxting bracket extending to the edge of the 
face bar is to be fitted to the web plate at about the middle 
of the span. 


‘(e) The horizontal stiffeners are to be attached to the 
vertical web by stiffening angles which are to extend 
from the bulkhead to the face bar of the web and to half the 
depth of the web alternately, but not less than 6 inches 
beyond the edge of the horizontal stiffeners. In way of the 
bracket to the bottom transverse all these angles are to 
extend to the edge of the bracket or face bar of the web. 


Where the depth of the vertical web does not exceed 
20 inches all the stiffening angles are to extend to the inner 
edge of the face bar. 


Above the supporting bracket the short and long 
stiffening angles are to have scantlings in proportion to the 
depth of the web as prescribed by Table 3 for side transyerses, 
while below the supporting bracket these angles are to be of 
the scantlings prescribed for long stiffening angles. 


(f) The number and diameter of the rivets in the angles 
connecting the horizontal stiffeners to the vertical web 
are to be in proportion to the depth of the horizontal stiffener 
in accordance with Table 12, but the diameter of the rivets 
in the short stiffening angles is to be the same as required 
for the long stiffening angles, 


Prem, eck, 4. Vertical Webs in Expansion Trunk.—(a) The 
i> Vertical webs in the expansion trunk are to have the 
, ‘Scantlings given in Table 28. 

facxe?+ (b) The web plate is to be connected to the second 
deck transverse by a double-riveted attachment and to the 
eiooell upper deck transverse as prescribed in Section 4, clause 2. 
(c) The webs are to be attached to the bulkhead by 
pow angles, single riveted. 
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angles of the vertical web below the second deck. _ 


at the after end, and are to be gradually tapered off at_the 


(d) The horizontal stiffeners are to be attached to the 
web by stiffening angles extending to the edge of the 
web plate and 9 inches beyond the edge of the stiffener 
alternately. These angles are to have the same scantlings 


and number of rivets as required for the short stiffening _ 


5. Horizontal Stiffeners.—(a) Horizontal stiffeners 
are to be fitted in line with the longitudinals at the ship’s g. 4 4. 
side and are to be spaced 30 inches apart, but only two »«.~ 
longitudinals are required in "tween decks of standard height, mont Fhe mee 
cy The scantlings are given in Table 29 and Oger te 
determined by the span and by the depth below the upper deck. 

(c) The dimensions of the brackets and the number of 
rivets attaching the stiffeners to the transverse bulkheads 72”. %~aa.d 1g 
are to be the same as required for the connection of the side is Lowy oleh om TP 
longitudinals to the transverse bulkheads by Section 6, (fr Aacetimcton | 
clause 2. 


(d) The attachment of the horizontal stiffeners to the 
web plates is to be as required by clauses 3 and 4 above. 7 

6. Boundary Angles.—The bulkhead is to be attached 
to the keel plate by double angles, single riveted, of the 
dimensions given in Table 21, and to the upper deck by 
double angles of the size given in Table 23. 


¥ 


“- EXPANSION TRUNKS. 
Section 18. 1. Plating—(a) The expansion trunk 
sides are to be oil-tight throughout the oil compartments, 
and are to be carried through the cofferdams. They are to 
be arranged to form a continuation of the machinery casing __ ; 


forward end beyond the cofferdams. : 

(vb) The thickness of the plating forming the sides of AN 
the expansion trunks is to be as given in Table 19 for the ie 
plating of second decks. 

(c) The plating is to be attached to the second deck by 
a double riveted angle of the size given in Table 19 for 
second deck stringer angles, and to the upper deck by a 
single riveted angle of the size given in Table 23 for attach- 
ment angles of bulkheads to upper deck. 

2, Vertical Webs.—The scantlings and arrangements Itty erable } i 

of the vertical webs are to be as required by Section 12, *A4a/~g + 
clause 4, for the vertical webs on the centre line bulkhead “ecg 47 q fests 
within the expansion trunk. Ly tthe /2'0° es 

3. Horizontal Stiffeners.—The scantlings and arrange- 
ments of the horizontal stiffeners are to be as required by 
Section 12, clause 5, for the corresponding stiffeners on the 
centre line bulkhead within the expansion trunk. 
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INCREASED SPACING OF LONGITUDINALS. 

Section 14. 1. Increased Spacing.—Where a 
spacing of longitudinals greater than 80 inches is: desired, 
the scantlings generally gre yo be incteas pecified in 
this Section. 45° 2F sng a 09 tong tino Mossad 


2. Longitudinals.—The as: of the longitudinals 
at the shell and decks are to be increased to give equivalent 
- strength to the requirements of the Tables. 


8. Shell Plating—The thickness of the bottom and 
side shell plating is to be increased *02 inch for every 2 inch 
increase in spacing. The thickness of the sheerstrake and 
strake below need not be increased, but is to be at least 


equal to rip increased thickness of side plating. 
7 ON for Liaw phinciow g atert J! 
4. Deck Plating.—(a) “) Th e thickness of thé upper deck 


plating is to be increased ‘02 inch for every 4 inches increase 

in spacing. ' 
(6) The thickness of the second deck plating is to be 

increased *02 inch for every 4 inches increase in spacing. 


5. Bulkheads.—The thickness of the bulkhead plating 
is to be, increased 02 inch for every 4 inches increase in the 
spacing of the stiffeners. The scantlings of the stiffeners 
are to be increased to give the equivalent strength to the 
requirements of the Tables. 


6. General.—In cases in which increased spacing is 
adopted, such local increases in scantlings are to be made as 
may be considered necessary. 


OIL FUEL FOR SHIP’S USE IN SUMMER TANKS. 


Section 15. 1. General.—Where it is proposed to 
carry oil fuel in the summer tanks for the use of the ship, 


the following additional requirements are to be complied 


with. 


2. Length of Tanks.—The length of the tanks is not 
to exceed 60 feet. 


8. Wash Bulkheads.— Wash bulkheads, which may 
have suitable lightening holes, are to be fitted not further 
apart than 30 feet. 


HATCHWAYS. 
1. General.—(a) Hatchways should not 
be larger or more numerous than is necessary to provide 
reasonable access tovall compartments ; as far as practicable 
they are not to be situated in the same transverse plane. 


(6) The corners of all hatchways are to be well rounded. 
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(c) The hatchway covers are to be oiltight. 


(d) The requirements of Section 22, clause 1 (c), are 
to-be complied with. 


2. Coamings.—(a) The coaming plates are to be *40 Pe. 


inch thick, and the butts may be single riveted. Thew 
coaming may be attached to the deck plating by a single 
riveted angle. 4°) avg. moon 5 eS ary 

(+) Where the length or breadth of a hatchway exceeds 
4 feet, and the height of the coaming is greater than 2 feet 
6 inches, a vertical stiffener is to be fitted to the coaming, 


and the upper edge ofthe coaming is to be suitably 
stiffened. 


3. Covers.—(a) Where the area of the hatchway does 
not exceed 10 square feet, the thickness of the cover is to be 
*50 inch. : 


Where the area exceeds 10 square feet but is. not 
greater than 25 square feet, the cover is to be ‘60 inch in 
thickness, or may be ‘50 inch if stiffened by 4 x 3 x “40 
inch angles spaced 2 “feet apart. 


If the area exceeds 25 square feet, the thickness of the 
covers is to be “50 inch with stiffeners 5 x 8 x “40 inch 
angles spaced 2 feet apart. 


(®) The covers are to be secured by fastenings spaced 
not further apart than 15 inches along the sides and ends 
and not more than 9 inches from each corner. 


STRUCTURAL ARRANGEMENTS OUTSIDE 
OIL COMPARTMENTS. 


Section 1'7. 1. General—(a) The structure forward 


and abaft the oil tanks, pump rooms, cofferdams and oil fuel # 


bunkers may be framed either on the longitudinal or trans- 
verse system, or combination thereof. 


(6) Where the longitudinal system is adopted special 
strengthening is to be provided in the machinery space, 
peaks, oil fuel and ballast tanks, bottom forward and in way 
of the panting arrangements. 


(c) Where the transverse system is adopted, the 
arrangements are to embody such special strengthening as 
may be considered necessary. 


2. Continuity of Strength. 
to ensure continuity of strength at any junction of trans- 
verse and longitudinal framing. 
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‘fine 
’ nucie viv pryuucy OL be lengtn or the vessel in feet 
and the spacing of the transverses in feet does not exceed 
3,000, the rivet spacing may be 5 diameters. 


4. Side Transverses.—(a) The angles attaching the 
hold transverse to the shell are to have two or three com- 
plete rows of rivets as specified in Section 3, clause 3. 


The spacing of the rivets is to be 44 diameters. 


Where an additional back bar is required to be fitted 


by Section 3, clause 3 (), the spacing of the rivets may be 
5 diameters. 


transverses in feet does not exceed 


=< i the length of the vessel in feet 
may be 5 diameters. 


” 4 


the rivets through the shell in the 
required in the holds. 


; tudinals .—(a) Where the product of 
Hike tin feet and the spacing of the trans- 
" ‘exceed 3,000, the rivets through the 

: I plating are to be spaced 44 diameters 

~ rivets on each side of the transverse 
. he spacing of the transverses in feet, 
re may be 6 diameters. 


| exceeds 3,000, the spacing adjacent 
bulkheads for the number of rivets 
be 34 diameters; the spacing else- 


> \» _ tt oil compartment the spacing is to 
jout. 


' ; ‘rivets attaching the longitudinals to 
\ 2 ingles on the transverses is to be as 


the rivets in the vertical flange of 
\ longitudinals is to be the same as 
~  igitudinals and the shell plating. 


LSS! 
,  nals.—(a) Where the distance of 
<) ©> the upper deck does not exceed 15 > 
‘ the longitudinals to the shell are to 
art. 
: below the upper deck exceeds 15 
‘than 25 feet, the rivets are to be 
rt for a number of rivets on each 
pr bulkhead equal to the spacing 
Agi} ps the spacing elsewhere may be 


x as the longitudinal below the upper 
deck exceeds 25 feet, the spacing adjacent to the transverses 
aud bulkheads for the number of rivets described above is to 
be 34 diameters; the spacing elsewhere may be 6 diameters. 

(6) The number of rivets attaching the longitudinals to 


the horizontal stiffening angles on the transverses is to be as 
required by Table 12. 


7. Centre Line Bulkhead.—(a) The end laps of the 
bulkhead plating are to be double riveted with the exception 
of the bottom strake, the end laps of which are to be treble’ 
riveted. 
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INCREASED SPACING OF LONGITUD & 
Section 14. 1. Increased Spacing.— | 
spacing of longitudinals greater than 80 inches — 
the scantlings generally gre. ok be ee 
this Section. 4. ba wy mag mete oy 


2. Longitudinals.—The scantlings of thek 
at the shell and decks are to be increased to givt 
- strength to the requirements of the Tables. 


8. Shell Plating.—The thickness of the 
side shell plating is to be increased ‘02 inch for € 
increase in spacing. The thickness of the shee 
strake below need not be increased, but is to 
y a to the sehacomme aps of ait peeing. | 

4, Deck Plating.—(a) The t — sof th thé 
plating is to be increased *02 inch for every 4 inc —) - 
in spacing. 

(6) The thickness of the second deck plat 
increased ‘02 inch for every 4 inches increase in ~ 


5. Bulkheads.—The thickness of the bulk) 
is to be, increased ‘02 inch for every 4 inchesinc 
spacing of the stiffeners. The scantlings of t — 
are to be increased to give the equivalent stre 
requirements of the Tables. 


6. General.—In cases in which increase: 
adopted, such local increases in scantlings are tc 
may be considered necessary. 


OIL FUEL FOR SHIP’S USE IN SUMME: 

Section 15. 1. General—Where itis = 
carry oil fuel in the summer tanks for the use bait eas 
the following additional requirements are to 
with. 

2. Length of Tanks.—The length of the | : tl 
to exceed 60 feet. 


3. Wash Bulkheads.—Wash bulkheads, which may 
have suitable lightening holes, are to be fitted not further 
apart than 30 feet. 


HATCHWAYS. 


be larger or more numerous than is necessary to provide 
reasonable access to all compartments ; as far as practicable 
they are not to be situated in the same transverse plane. 


(6) The corners of all hatchways are to be well rounded. 
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(6) Where the longitudinal system is adopted special 
strengthening is to be provided in the machinery space, 
peaks, oil fuel and ballast tanks, bottom forward and in way 
of the panting arrangements. 


(c) Where the transverse system is adopted, the 
arrangements are to embody such special strengthening as 
may be considered necessary. 

2. Continuity of Strength—Sovecial care is to be taken 
to-ensure continuity of strength at any junction of trans- 
verse and, - serge framing. , 
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RIVETING. 
_ Section 18. 1. Shell Plating.—(a) The riveting 
of the end laps of the shell plating is to be as required by 
Table 30. 


(b) The seams are not to be less.than double riveted. 


In vessels above 450 feet, and not exceeding 475 feet in 
length, the rivets in the seams of side plating are to be 
spaced 3} diameters apart between the peak bulkheads. 
Where the length exceeds 475 feet, but is not greater than 
500 feet, three seams of side plating are to be treble riveted 
between the peak bulkheads, with rivets spaced 4 diameters 
apart. In vessels from 500 to 525 feet in length three 
seams, and in vessels from 525 to 550 feet in length four 
seams are to be treble riveted, with rivets spaced 3} diameters 


apart. fore. <f pas Soren aes in A OoMeeee 
ts AA F Ah fe 1, 
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2. Decks. —(a) The siveting of the end laps of the deck 
stringers and plating is to be as required by Table 30. 


4 


(6) The seams of the plating are to be double riveted. 


(c) The flanges of the upper deck stringer angles, of the 
second deck stringer angle, and of the angles attaching the 
sides of the expansion trunk to the second deck, are to be 
double riveted. 


(d) The rivets attaching the transverses to the deck are 
to be spaced 5 diameters apart. 


(e) The rivets attaching the longitudinals to the deck 
are to be spaced 6 diameters apart. 


3. Bottom Transverses.—The angles attaching the 
transverses to the shell are to have two or three complete 
rows of rivets as specified in Section 2, clause 3. 


The spacing of the rivets is to be 4} diameters. 


Where an additional back bar is required to be fitted 
by Section 2, clause 3 (6), the spacing of the rivets may 
be 5 diameters. 


Where the product of the length of the vessel in feet 
and the spacing of the transverses in feet does not exceed 
8,000, the rivet spacing may be 5 diameters. 


4. Side Transverses.—(a) The angles attaching the 
hold transverse to the shell are to have two or three com- 
plete rows of rivets as specified in Section 3, clause 3. 


The spacing of the rivets is to be 44 diameters. 


Where an additional back bar is required to be fitted 
by Section 3, clause 3 (0), the spacing of the rivets may be 
5 diameters. 
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Where the product of the length of the vessel in feet 
and the spacing of the transverses in feet does not exceed 
3,000, the rivet spacing may be 5 diameters. 


(v) The spacing of the rivets through the shell in the 
*tween decks is to be as required in the holds. 


5. Bottom Longitudinals.—(a) Where the product of 
the length of the vessel in feet and the spacing of the trans- 
verses in feet does not exceed 3,000, the rivets through the 
longitudinals and shell plating are to be spaced 44 diameters 
apart for a number of rivets on each side of the transverse 
or bulkhead equal to the spacing of the transverses in feet, 
and the spacing elsewhere may be 6 diameters. 


Where the product exceeds 3,000, the spacing adjacent 
to the transverse and bulkheads for the number of rivets 
described above is to be 3} diameters; the spacing else- 
where may be 6 diameters. 

(b) In the foremost oil compartment the spacing is to 
be 43 diameters throughout. 


(c) The number of rivets attaching the longitudinals to 
the vertical stiffening angles on the transverses is to be as 
required by Table 12. 


(d) The spacing of the rivets in the vertical flange of 
the shell angle of built longitudinals is to be the same as 
required through the longitudinals and the shell plating. 


6. Side Longitudinals—(a) Where the distance of 
the longitudinal below the upper deck does not exceed 15 
feet, the rivets attaching the longitudinals to the shell are to 
be spaced 6 diameters apart. 


Where the distance below the upper deck exceeds 15 
feet, but is not greater than 25 feet, the rivets are to be 
spaced 44 diameters apart for a number of rivets on each 
side of the transverse or bulkhead equal to the spacing 
of the transverses in feet; the spacing elsewhere may be 
6 diameters. 


Where the distance of the longitudinal below the upper 
deck exceeds 25 feet, the spacing adjacent to the transverses 
aud bulkheads for the number of rivets described above is to 
be 34 diameters; the spacing elsewhere may be 6 diameters. 


(6) The number of rivets attaching the longitudinals to 
the horizontal stiffening angles on the transverses is to be as 
required by Table 12. 


7. Centre Line Bulkhead.—(a) The end laps of the 
bulkhead plating are to be double riveted with the exception 
of the bottom strake, the end laps of which are to be treble 
riveted. ky ewer 13! 40 -H0 loticemn Dlate 
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The seams are to be double riveted. 

(6) Where the product of the length of the vessel, in 
feet, and the spacing of the transverses, in feet, does not 
exceed 3,000, the rivets attaching the vertical webs to the 
bulkhead are to-be } inch diameter, spaced 5 diameters apart. 
Where this product exceeds 3,000, but does not exceed 4,000, 
the rivets are to be } inch diameter, spaced 43 diameters 


. apart. Where this product exceeds 4,000, the rivets are to 


% inch diameter, spaced 44 diameters apart. 


(c) Where the distance of the horizontal stiffeners below 
the upper deck at side is not greater than 15 feet, the rivets 
attaching the stiffeners to the bulkhead are to be pgs 
6 diameters apart. 


Where the distance of the horizontal stiffeners below 
the upper deck at side exceeds 15 feet and is not greater 
than 25 feet, the rivets are to be spaced 44 diameters apart 
for a number of rivets on each side of the transverse or 
bulkhead equal to the spacing of the transverses in feet ; 
the spacing elsewhere may be 6 diameters. 


Where the stiffener: are at a greater distance below the 
upper deck at side than 25 feet, the rivets are to be spaced 
84 diameters apart for a number of rivets on each side of the 
transverse or bulkhead equal to the spacing of the trans- 
verses in feet ; the-spacing elsewhere may be 6 diameters. 


8. Expansion Trunks.—(a) The seams and end laps 
of the side plating are to be double riveted. 


(b) The rivet attachment of the web plates to the trunk 
Side plating is to be the same as required for the attachment 
of vertical webs to the centre line bulkhead. 


(ce) The rivets connecting the horizontal stiffeners to 
the trunk side plating are to be spaced 6 diameters apart. 


9. Transverse Bulkheads.—(a) The end laps and seams 
of the bulkhead plating are to be double riveted. 


(4) Where the depth of the vessel does not exceed 
25 feet the rivets attaching the vertical webs to the bulkhead 
are to be 4 inch in diameter, spaced 44 diameters apart. 
Where this depth. is exceeded the rivets are to be % inch, 
3 oar 4} diameters. 


(c) Where the distance of the horizontal stiffeners below ‘ 


the top of the expansion trunk at the middle line does not 
exceed 18 feet, the rivets attaching the horizontals to the 
bulkhead are to be spaced 6 diameters apart. For stiffeners 
at a greater distance below the top of the trunk ‘the rivets 
are to be spaced 5 diameters apart. 
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10. Spacing of Rivets.——The rivets in the various 
parts of the structure are to be spaced as follows, centre to 
centre :— ; 
End laps of keel plates, shell plating and deck 
stringer plates except quadruple and quintuple 
end laps. 

Seams of shell plating, 


8} diam. seams and end laps of | Where thickness 


cd 
deck plating, plating of | of plating does 
centre line and transverse A sreoek “50 


bulkheads and expansion inch. 
trunk sides. 


Quadruple riveted end laps of keel plates, 
shell plating and deck stringer plates. 

Seams of shell plating, 
seams and end laps of 
deck plating, plating of 
centre line and transverse 
bulkheads and expansion 
trunk sides. 


4 diam. Where thickness 


ae toa. deck stringer plates. 

Boundary angles of bulkheads, keel angles, 
deck stringer angles and angles at upper and 
lower ‘corners of expansion trunks, bracket 
plate attachments of transverses and web plates, 
laps of transverses and webs. 


Quintuple-riveted end laps of shell plating and 
5 diam. | 


‘ Face bars on transverses and webs and built 
6 diam. 


longitudinals. 


11. General.—(a) Wherever the transverses, web plates, 
longitudinals and stiffeners cross seams and butts, there are 
to be, in general, the same number of rivets through these 
members as are required for the seams and end laps. 

(6) In all cases where double riveted angles are required, 
two complete rows of rivets are to be fitted. 


WORKMANSHIP. 


Section 19. 1. General—(a) The workmanship 
throughout is to be of the highest character and is to be 
submitted to the closest inspection. 

(6) Notches cut in transverses and webs for longitudi- 
nals are to be well rounded at the corners and are not to be 
rough punched. 

(c) Lightening holes in transverses and webs are to be 
limited in size and position as specified throughout the Rules. 
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2. Riveting.—(q) Particular attention is to be paid to 
the efficiency of the riveting, and the points of the rivets are 
to be left full. In all oil-tight surfaces such as shell plating, 
decks, bulkheads, bulkhead boundary and connection angles, 
expansion trunks and stringer angles, the rivet holes are to 
be countersunk. 

(6) Special care is to be taken in the punching and 
countersinking of the holes and the fitting together of the 
various parts. Where any unfairness exists in the holes they 
are to be rimered, not drifted, and larger rivets used in the 
rimered holes. The burr caused by punching and all drill- 
ings and rimerings are to be removed before the different 
parts are screwed together for riveting. 

(c) Before the riveting of oil-tight surfaces is commenced 
the work is to be efficiently closed with nuts and screw bolts. 


4, Caulking.—(a) Caulking is to be carefully and 
thoroughly executed. 

(6) All oil-tight joints are to have the surfaces of the 
steel plates fitted close to each other and to be caulked, as 
far as practicable, without the use of packing. 

(c) Where the boundary bars of oil-tight bulkheads 
consist of double angles, both flanges of each bar are to be 
caulked. 

5. Angles.—In oil-tight work shoe pieces are to be fitted 
at all corners. 


TESTING OF COMPARTMENTS. 
Section 20. 1. General—Each oil compartment is 
to be filled separately with water and tested by pressure 
either before the vessel is launched or in dry dock. 


2. Test Head.—The test pressure is to be obtained by 
means of a head of water eight feet above the highest point 
of the expansion trunk or the deck in the case of summer 
tanks, 

3. Cofferdams.—Cofferdams are to be tested by being 
filled with water to the top of the hatchway. 

4. Special Surveys.—At all Special Surveys each oil 
compartment and cofferdam is to be tested by being filled 
with water to the top of the hatchway in the expansion 
trunk and cofferdam. 


PUMPING ARRANGEMENTS. 


Section 21. 1. Oil Pumps.—(a) A complete system 


of piping and pumps is to be fitted for dealing with the oil 
cargo, 
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(4) Oil pump rooms are to be enclosed by oil-tight 
bulkheads and are to have no direct communications with 
the machinery space. 

(c) Oil pumps fitted for the purpose of filling or 
emptying the oil compartments are to be kept entirely 
separate from the pumps fitted for filling or clearing the 
water ballast compartments of water. 

2. Water Ballast.—(a) The water ballast pipes are not 
to pass through the oil compartments nor the pipes for the 
oil through any water ballast space. ; 

(0) A separate ballast pump is to be fitted forward of 
the oil compartments for the purpose of filling and emptying 
the forward ballast tanks. 

3. General.—(a) Efficient arrangements are to be 
provided for draining the ‘tween deck spaces. 

(6) Sounding pipes are to be fitted in the cofferdams. 


VENTILATION. 

Section 22. 1. Oil Compartments—(a) Efficient 

means are to be provided for clearing dangerous gases from 
the tanks and cofferdams. 

(6) Suitable arrangements are to be provided to prevent 

the accumulation of gas in pockets. 


6 inch diameter sidelight is to be fitted to each hatchway 
cover and a gas cock is to be fitted on the coaming. 

2. Other Compartments.—Efficient means of ventila- 
tion are to be provided for pump rooms, cofferdams, deck 
houses, and other enclosed spaces. 


ELECTRIC LIGHTING. 
Section 28. 1. General.—The special requirements 
contained in Section 13 of the Rules for Electric Fittings 
are to be complied with. 


PERIODICAL SURVEYS. 


Section 24. 1. Preparation of Tanks.—At all 
special surveys the tanks are to be cleaned out and thoroughly 
cleared of gas. Every precaution is to be taken to ensure 
safety during inspection. 

2. Testing.—Each oil compartment and cofferdam is to Ai 
be tested by being filled with water to the top of the hatch- 
way in the expansion trunk or cofferdam, 


By order of the Committee, 
ANDREW SCOTT, 
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TENTATIVE REGULATIONS FOR THE APPLICATION OF 
ELECTRIC ARC WELDING TO SHIP CONSTRUCTION. 


GENERAL. 


Section 1. 1. Notation in Register Book.—The 
following Provisional Rules have been adopted as a tentative 
measure for the classification in Lloyd’s Register Book of 
vessels electrically welded, subject to the notations “ Experi- 
mental ” and “ Electrically welded.” 


2. Compliance with Regulations.—The approval of 
the Society will be given to any system of welding which 
complies with these Regulations and consideration will be 
given to any alternative constructional arrangements which 
may be submitted for approval. 


SYSTEM OF WELDING AND WORKMANSHIP. 


Section 2. 1. System of Welding.—The system of 
welding proposed to be used is to be approved and comply 
with the regulations and tests laid down by the Committee. 


2. Manufacture of Hlectrodes.—(a) The process of 
manufacture of the electrodes is to be such as to ensure 
reliability and uniformity in the finished article. 


(d) Alterations from the process approved for the manu- 
facture of electrodes are not to be made without the consent 
of the Committee. 


3. Specimens of Electrodes.—Specimens of the finished 
electrodes, together with specifications of the nature of the 
electrodes, are to be supplied for purposes of record. 


4, Facilities for Inspection.—The Society’s Surveyors 
are to have access to the Works where the electrodes are 
manufactured, and will investigate, from time to time as 
may be necessary, the process of manufacture to ensure that 
the electrodes are identical with the approved specimens. 


5. Welding Operation.—(a) The regulations for the 
voltage and amperage to be used with each size of electrode, 
and for the size of electrode to be employed with different 
thicknesses of material to be joined, are to be approved by 
the Committee, 

H 


(4) The Committee are to be satisfied that the operators 
engaged are specially trained, and are experienced and 
efficient in the use of the welding system proposed to be 
employed. 

(c) Efficient supervisors of proved ability are to be pro- 
vided, and the proportion of supervisors to welders is to be 
submitted for approval. 


DETAILS OF CONSTRUCTION. 


Section 3. 1. General_—The details of construction 
of the vessel and of the welds are to be submitted for 
approval. 

2. Procedure before Welding.—Before welding, the 
surfaces to be joined are to be fitted close to each other 
and the methods to be adopted for this purpose are to be 
approved. 

3. Connections.—(a) All butt and edge connections 
are to be lapped or strapped. 

(¥) With lapped connections the breadths of overlaps of 
butts and seams and the profiles of the welds are to be in 


accordance with the following table :— 
Thickness Width of overlap Throat thick- 


of plate. seam and butt. ness of weld. 
Inches. Inches. Inches. 
*40 and under a ma 2} “y 28 
60 aah aes 24 38 
“80 24 48 
1:00 ae ae 8 « 50 


(c) Intermediate values may be obtained by direct inter- 
polation, and for thicknesses below *40 inch the throat thick- 
ness is to be about 70 per cent. of the thickness of the plate. 


4. Definition of Terms.—(a) A “full weld” extends 
from the edge of a plate for a distance equal to the thick- 
ness of plate to be attached, and the minimum measurement 
from the inner edge of plate to the surface of weld is the 
throat thickness given in the Table above. 
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(6) A “light closing weld” is a single run of light 
welding worked continuously along the edge of the plate. 
Such a weld may, however, be interrupted where it crosses 
the connection of another member of the structure. 


(c) An “intermittent or tack weld” has short lengths 
of weld which are spaced three times the length of the weld 
from.centre to centre of each short length of weld. Such 
tack welding may vary in amount of weld between a “ full 
- weld” and a “light closing weld.” 


5. Nature of Welds.—The general character of welds 
is to be in accordance with the following table :— 


Inside edge. Outside edge. 
(a) Butts of shell, deck and 


inner bottom plating ... Full Full 
(2) Butts of longitudinal( weld. weld. 


girders and hatch coamings 
(c) Seams of shell, deck and 
inner bottom plating .. ‘| Light Full 


(ad) Butts and seams of bulk- “3 weld. weld. 
head plating ... 


71, Fencnurce Srreet, Lonpon, E.C.3. 
* 13th July, 1922. 


LLOYD’S REGISTER OF SHIPPING. 


(e) Frames to shell, reverse 
frames to frames and 


floors ... 

(f) Beams to ici. 

(9) Lope dnginel continuous Tack Light 
angles .. . weld. weld. 


(h) Side ars ha e shell, 
intercostal plates, floors 
and inner bottom 


(7) Bulkhead stiffeners 

6. Watertight Bars.—All bars required to be water- 
tight are to have continuous welding on both flaages with 
tack welding at heel of bar. 

7. Special Consideration.—The welded connections of 
beam, frame and other brackets are to be submitted for 
special consideration. 

8. Additional Attachment.—The Committee may 
require, when considered necessary, additional attachment 
beyond that specified above, and the welding of all other 
parts is to be to their approval. 


By order of the Committee, 
ANDREW SCOTT, 
Secretary, 


The following firms having applied to have their systems of Electric Welding tested to ascertain whether they comply 
with the Tentative Regulations adopted by the Society, their applications have been complied with, and the Surveyors’ reports 


found satisfactory by the Committee :— 


La Soudare Hlectrique Autogene 8.A. 
(Procedes Arcos). 

The Alloy Welding Processes, Ltd. 

The Blohm & Voss System. 

The British Arc Welding Co., Ltd. 

The Ferro-Are Welding Co., Ltd. 


71, Fencuurcn Srreer, Loxpon, B.C.3. : 
Seplember, 1929. 


The Kjellberg System. 

The Premier Electric Welding Co., Ltd. 

The Quasi-Are Co., Ltd. 

The Whitecross Company, Ltd. (Armco Ingot 
Tron Electrodes). 

The Wilson Plastic Are System. 


By order of the Committee, 


ANDREW SCOTT, 
Secretary. 


RULES FOR THE CONSTRUCTION AND SURVEY OF 
ENGINES AND BOILERS OF STEAM VESSELS. 


Section 1. In vessels propelled by steam engines, 
the materials used in the construction of the machinery and 
boilers are to comply with the Rules for the Quality and 
Testing of Materials. The machinery and boilers are to 
be inspected throughout, the boilers tested by hydraulic 
pressure, and the machinery tested under steam by the 
Society’s Engineer-Surveyors, who will furnish a report to 
the Committee. If found satisfactory the Committee will 
therenpon grant a certificate, and insert in the Register 
Book the notification, “LMO” in red (ie. “Luoyn’s 
Macuinery Orrriricate”’), indicating that the machinery 
and boilers are certified to be in good order and safe working 
condition. 

- Section 2. 1. In steam vessels built under Special 
Survey, the Machinery and Boilers must also be constructed 
under Special Survey. ‘ 

2. In cases of machinery or new boilers being built 
under Special Survey, the distinguishing mark > will be 
noted in red, thus: “*kKLMO,” or “BNE & B,” or “+NB.” 
3. In order to facilitate this inspection, the plans of 
the machinery and boilers are to be examined, and from 
them the working pressure fixed. 

4, Any novelty in the construction of the machinery or 
boilers is to be reported to the Committee. 

5. The Surveyors are to examine the materials and 
workmanship from the commencement of the work until the 
final test of the machinery under steam; any defects, &c., 
to be pointed out as early as possible. 

6. The Surveyors may also, if desired, compare the 
work as it progresses with the requirements of the specifica- 
tion agreed upon by the parties concerned, and certify to the 
conditions thereof, as far as can be seen, being satisfactorily 
complied with. 

7. The machinery and boilers are to bé securely fixed 
to the vessel to the satisfaction of the Surveyor. 


* Section 8. 1. Feed Pumps.—All steam vessels are 
to be provided with at least two entirely separate means of 
supplying the main boilers with feed water, when working 
at full power. 

2. If the main feed supply is from pumps worked 
from the main engines, then with engines above 70NEP, 
h 2 


there are to be two main feed pumps, so arranged that either 
can be shut off and overhauled while the other is at work. 
Hach pump is to be capable of performing the whole work 
required. 

3. Inengines of 70NEP and under, and also in all engines 
of steam tugs and tenders, one main feed pump worked 
from the main engines will be approved, provided the 
auxiliary feed pump required by clause 5 is fitted. 

4, The main feed pumps may be worked by independent 
engines provided they are fitted with automatic regulators 
for controlling their speed. If only one such pump is fitted 
for the main feed the auxiliary feed pump required by clause 5 
is also to be fitted with an automatic speed regulator. 

5. A power pump is to be provided as an auxiliary feed 
supply, capable of performing the whole work required of 
feeding the boilers at full power. This pump is to be fitted 
with suctions to the hotwell and to the sea. This pump may 
be also used for general purposes, but in this case the suction 
pipes to the hotwell and sea are to be entirely distinct 
from those to the bilges. : 


Section 4. 1. Bilge and General Service Pumps.— 
The engines are to be fitted with two bilge pumps so 
arranged that one can be overhauled whilst the other is at 
work, 

2. In engines of 70NEP and under and also in engines 
of steam tugs and tenders, one bilge pump worked from 
the main engine will be sufficient, provided the power 
pump required by clause 4 is fitted. 

3. In lieu of bilge pumps worked from the main 
engines, a separate power pump may be fitted additional to 
that required by clause 4. 

4, A power pump is to be provided connected to the 
main bilge system as required in clause 5. 

5. (a) Each power bilge pump is to be arranged to 
draw water from any hold or machinery compartment of the 
vessel, except where manual pumps only are permissible. 

(b) Each independent power pump is to be capable of 
giving a speed of water through the pipes of the largest 
diameter required by the formula in Section 34, clause 9, 
of the Rules for Steel Vessels, of not less than 400 feet 
per minute, under ordinary working conditions. 
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(c) At least one of the power pumps (clauses 3, 4) is 
to be fitted with a direct suction to the engine room, which 
can be used while the other bilge pumps are being used on 
other parts of the vessel (see Section 34, clause 3, para- 
graph (e). . 

(d) The bilge suctions in machinery spaces are to 
be led from easily accessible mud-boxes placed, where 
practicable, above the level of the working floor, with straight 
tail pipes to the bilges, and having covers secured in such a 
manner as to permit of them being expeditiously opened and 
closed. The suction ends in hold spaces are to be enclosed 
in strum-boxes having perforations not more than ~ inch in 
diameter whose combined area is not less than twice that of 
the suction pipe, and the boxes are to be so constructed that 
they can be cleared without breaking any joint of the 
suction pipe. Suction pipes in tunnel wells are to have 
similar strum-boxes. 

6. The main water circulating pumps are to be fitted 
with direct bilge suction connections, provided with non- 
return valves, to the lowest level in the machinery space and 
of a diameter at least two thirds that of the sea inlet. 

7. One of the power pumpsreferred toin clauses 3 and 4 
is to be fitted to draw from the sea and to deliver water on 
deck, and the arrangements are to be such that (except in 
the case of trawlers, tugs, yachts, and other small vessels) 
the water service can be used at both ends of the vessel at 
the same time, 


. Section 5. Twin Screw Vessels.—In vessels fitted 
with twin screw engines, the main feed pumps and the main 
engine bilge pumps may be fitted, one of each on each 
engine, provided they are so connected that each feed 
pump can deal with the water from both hotwells, and that 
each bilge pump can draw from all parts of the vessel. 


Section 6. 1. Pipes, General.—All discharge pipes 


are to to be fitted with discharge valves, which are to be 
secured to the plating of the vessel in accessible positions. 
2. Pipes which pass through coal bunkers are to be 
protected efficiently. 
3. Lead pipes are neither to be used within coal bunkers 
nor are they to be attached to bunker bulkheads. 


Section 7. 1. Steam Pipes.—In all steam pipes 
provision is to be made for expansion and contraction td 
take place without unduly straining the pipes. Where the 
provision for expansion is by means of bends in the pipes it 
is recommended that the various lengths of pipes should be 
made short of the designed lengths by amounts equal to 
half the calculated expansion at the temperature of the steam. 
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2. For the thicknesses and tests of copper, iron, or 
steel steam and other pipes see Section 13. 

Section 8. Steam Turbine Engines.—In single 
screw vessels fitted with steam turbine engines the arrange- 
ments are to be such that steam can be led direct to the 
L.P. Turbine and either the H.P. or I.P. Turbine can ex- 
haust direct to the condenser. Two turbines are to be 
fitted with astern wheels. 

Section 9. Forced Lubrication.—In all vessels 
fitted with steam engines in which the lubricating oil is 
circulated under pressure, a spare oil pump is to be supplied 
with all connections ready for immediate use, and two 
independent means are to be arranged for circulating water 
through the oil cooler. 


COCKS, PIPES, SEA CONNECTIONS AND PUMPING 
ARRANGEMENTS. 
(See also Section 34 of the Rules for Steel Vessels.) 

Section 10. 1. All sea cocks and valves required to 
be fitted on the plating of the vessel are to be fixed in 
easily accessible places above the level of the stokehold and 
engine room platforms, or are to be fitted on strong iron 
or steel stands of a height sufficient to lift them up to the 
level.of these platforms. 

2. The bolts securing all cocks or sea connections to 
the plating of the vessel are to be tapped into the plating of 
the vessel or fitted with countersunk heads. 

3. The blow-off cocks on the plating of the vessel are 
to be fitted with spigots passing through the plating, and a 
brass or gun-metal ring on the outside. The cocks are to be 
so constructed that the key or spanner can only be taken off 
when the cock is shut. (See Section 19, clause 3.) 

4, (a) The arrangement of pumps, valves and their 
connections are to be such as to prevent the possibility of 
water passing from the sea or from water tanks into the 
cargo or machinery spaces, or from one compartment to 
another. ‘To effect this requirement, the bilge connection 
to any pump having also a suction from the sea should be 
made either by means of a non-return valve or a cock which 
cannot be open at the same time to the sea, or to water 
tanks and to the bilges. Valves in all bilge distribution 
boxes are to be of the non-return type. 

(b) Cocks and valves connecting all bilge suction pipes 
are to be fixed in accessible places above the stokehold and 
engine room platforms. 

(c) All pipes from the pumps which are required for 
draining cargo or machinery spaces are to be entirely distinct 
from pipes which may be used for filling or emptying spaces 
where water is carried. 


RULES FOR SHAFTS. 

Section 11. 1. General—(a) All shafts are to be 
turned all over and are to be examined when rough turned 
and when finished. 

(4) Gauges of an approved description for testing the 
truth of the crank shafts of Reciprocating Engines are to 
be supplied with all new engines, and adjusted in the 
presence of the Surveyor. Where Steam Turbine Engines 
are fitted, gauges for testing the truth of the rotor, pinion 
and gear wheel shafts are to be supplied, and adjusted in the 
presence of the Surveyor. 

2, Materials for Shafts.—(a) Shafts may be forged 
from ingot steel, wrought iron bars piled, or scrap wrought 
iron, and they may be wrought by hammer, press or, where 
in straight lengths, by rolling mill. 

(b) Mild steel scrap may be used for intermediate shafts 
but not for crank, thrust, tube or screw shafts. 


(c) If scrap is used it must be of uniform quality and 
be thoroughly cleansed. A mixture of iron and steel scrap 
is not permitted in any case. 

(d) Where ingot steel is used for shafts it is to comply 
generally with the requirements of Section 10 of the Rules 
for the Quality and Testing of Materials. 

(e) Where shafts are proposed to be made of ingot steel 
of other tensile strength than those specified in Section 10 of 
the Rules for the Quality and Testing of Materials, the 
proposed limits of tensile strength and elongation should be 
submitted for consideration. 

(/) Where ingot steel shafts are made by rolling and 
the couplings are formed from the shafts by upsetting, the 
test pieces may be cut from the outer edges of the couplings. 


3. Materials for Couplings.—(a) Couplings of 
wrought iron shafts may be welded to the body of the 
shaft, but those of ingot steel shafts are to be forged from 
the solid or by upsetting the ends by hydraulic pressure. 

(6) Couplings, where separate from the shaft, may be 
forged from ingot steel, wrought iron, or mild steel scrap ; 
or they may be steel castings. 


4, Materials for Crank Shaft Webs.—(a) Webs of 
built crank shafts imay be forged or rolled from ingot steel, 
wrought iron, or mild steel scrap; or they may be steel 
castings. 

(6) The material of cast steel webs is to be such that 
the tensile strength does not exceed 32 tons per square 
inch, and in no case is the sum of the tensile breaking 
strength in tons per square inch and the percentage of 


elongation, measured on a standard test piece, to be less 
than 50. 
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Section 12, 1. Dimensions of Shafts. — The 
dimensions of the shafts of steam engines are not to be less 
than those given by the following formule :— 


2. Steam Reciprocating Engines—(a) The diameter 
of the intermediate shafts is not to be less than that given 
by the following formula :— 


Diameter of intermediate shaft, in inches= 
7 ei 
Cr + 2) 
where [ED is the diameter in inches of the low pressure 
cylinder or the equivalent diameter where 
two or more low pressure cylinders are fitted, 


S isthe stroke of the piston in inches, 


VVP is the working pressure in the boiler in Ibs. 
per square inch, 
r is the ratio of the areas of the low pressure 
cylinder or cylinders to that of the high 
pressure cylinder or cylinders, 


C isa coefficient given in the following Table :— 


COMPOUND, TRIPLE, VALUES OF ‘C” 
OR QUADRUPLE 

EXPANSION Ocean Going and | Vessels trading on 
RECIPROCATING Home Trade Estuaries, Rivers, 
ENGINES. Vessels, Lochs and Lakes. 

2 cranks at 90° ... 1900 2100 

2 cranks at 180° ... 1350 1500 

3 cranks at 120° ... 2150 2400 

4 cranks balanced .. 2150 2400 

4 cranks at 90° ... 2100 2300 


3. Crank Shafts—The diameter of the crank shafts is 
not to be less than 1°05 times that required for the inter- 
mediate shaft. 

4. Grank Webs of Built Shafts.—(a) The dimensions 
of the crank webs of built shafts are not to be less than 
those given by the following formula :— 
= 625 x d 


"19 )ocuds 
t=A/ fh 


where h is the thickness of the web, measured parallel to 
the axis, in inches, 
t is the thickness of metal around the eyeholes 
measured radially, in inches, 
d is the diameter required for the crank shaft in 
inches. 
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(0) Crank webs are to be securely shrunk on the body 
pieces and crank pins, or to be forced on by hydraulic 
pressure. One or two keys or cylindrical dowels are to be 
fitted at the junction of the body pieces and webs. 

On the application of Owners, the Committee will be 
prepared to give consideration to the circumstances of any 
special case. 

5. Thrust Shafts.—The diameter at the collars of 
thrust shafts transmitting torque is not to be less than 1:05 
times that required for the intermediate shaft. Thrust 
shafts may be tapered down outside the collars to the 
diameter required for the intermediate shaft. 


6. Tube Shafts (Shafts passing through stern tubes 
but not carrying the screw propellers).—The diameter of 
the tube shaft is not to be less.than 1°05 times that 
required for the intermediate shaft, and any part of the 
shaft within the tube which may be exposed to sea water 
is not to be less than 1:075 times that required for the 
intermediate shaft. 

7. Screw Shafts (Shafts carrying the screw pro- 
pellers).—(a) The diameter of the screw shaft is not to be 


less than that given by the following formula :— 


Diameter of screw shaft, in inches = d aL 


Cc 
where d is the diameter required. for the intermediate 
shafts, in inches, 
P is the diameter of the propeller, in inches. 
C=144 when the shaft is fitted with a continuous 
liner, or ; 
C=100 when the shaft is not fitted with a 
continuous liner. 


(?) Screw shafts which run in stern tubes may have the 


end forward of the stern gland tapered down to a diameter, . 


at the coupling flange, of 1°05 times d.’ 
8. Bronze Liners on Shafts—(a) The thickness of 
liners fitted on screw shafts or on tube shafts, in way of the 


bushes, is not to be less than that given by the following 
formula :-~ ; 


where t is the thickness of the liner, in inches. 
dis the diameter required for the screw or tube 
shaft under the liner, in inches. ' 
(6) The thickness of a continuous liner between the 


bushes is not to be less than et. 


(c) Continuous liners should be cast in one piece or, if 
made of two or more lengths, the junctions of the separate 
pieces are to be made by fusion through the whole thickness 
of the liner. ; 
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(d) Liners ave to be carefully shrunk on, or forced on 
to the shafts by hydraulic pressure. Pins are not to be 
used to secure the liners. 

(e) If the liner does not fit tightly between the 
bearings in the stern tube, the space between the shaft and 
the liner is to be charged or forced with a plastic material 
insoluble in water and non-corrosive. 

(/) Effective means are to be provided for preventing 
water from having access to the shaft at the part between 
the after end of the liner and the propeller boss. 


9. Stern bush.—The length of the bearing in the 
stern bush next to and supporting the propeller is not to be 
less than four times the diameter required for the screw 
shaft under the liner. 


10. Couplings.—(a) The diameter of the coupling 
bolts at the joining faces of the couplings is not to be less 
than that given by the following formula :— 


Diameter of coupling bolts, in inches = 


a3 
35 xnxer 


where d is the diameter required for the intermediate 
shafts, in inches, 
n is the number of bolts in the coupling, 
r is the radius of the pitch circle of the bolts, in 
inches. 


(6) The thickness of the coupling flanges at the pitch 
circle of the bolt holes is not to be less than the diameter of 
the coupling bolts at the face of the coupling. The thickness 
of the screw shaft coupling flange is not to be less than 0°25 
of the diameter required for the intermediate shaft. 

(c) The radius of curvature at the fillet where the 
flange starts from the shaft should not be less than *125 
the diameter of the shaft adjacent to the flange. 

(d) Where couplings are separate from the shafts 
provision is to be made to resist the astern pull. 

11. Steam Turbine Engines.—The diameter of the 
intermediate shafts is not to be less than that given by the 
following formula :— 


Diameter of intermediate shaft, in inches = 


€ i pp 
les 
where SH? is the maximum designed shaft horse power, 
R is the number of revolutions per minute at 
that power. 
F = 64 for ocean going and home trade vessels. 
F = 58 for vessels trading on estuaries, rivers, 
lochs and lakes. 


12. Wheel Shafts of Geared Steam Turbine 
Engines.—(a) Where there are two pinions geared into 
the wheel, opposite, or nearly opposite, to one another, the 
diameter of the wheel shaft is not to be less than 1°05 times 
that required for the intermediate shaft. 

(6) Where there is only one pinion geared into the 
wheel, or where there are two pinions which are set to 
subtend an angle at the centre of the shaft of less than 120°, 
the diameter of the shaft at the wheel and the adjacent 
journals is not to be less than 1°1 times that required for 
the intermediate shaft. Abaft the journals the shaft may be 
tapered to 1:05 times the diameter required for the inter- 
mediate shaft. 

13. For dimensions of thrust, tube, and screw shafts, 
shaft liners, stern bush, shaft couplings and coupling bolts 
see Clauses 5 to 10. 


STEAM AND OTHER PIPES. 


Section 18. 1. Pipes made from the electro depo- 
sition of copper on a mandril are not to be used for steam, 
feed delivery, blow-off or scum. 


2. All copper steam, feed, blow-off and scum pipes are to 
be properly annealed before fixing in place. 


3. All copper pipes used for steam, feed, blow off 
and scum purposes subject to a pressure over 75 Ibs. per 
square inch are to be solid drawn. 


4, Steam pipes intended for a working pressure over 
180 Ibs. per square inch are not to be of copper when the 
internal diameter exceeds 5 inches. Copper pipes are not 
to be used for superheated steam. 


5. All copper steam pipes on completion and prior to 
being fitted in place are to be subjected to an hydraulic test 
of at least twice the working pressure to which they will 
be subjected. 


6. All copper feed delivery pipes are to be hydraulically 
tested to at least 24 times the working pressure of the 
boilers. 
7. The working pressure to be allowed on copper pipes 
is to be determined by the following formula :— 
t — 8) x 

WP ="—OXxF 
Where W P is the working pressure in lbs. per square 

inch, 
D is the internal diameter in inches, 
t is the thickness in 100ths of an inch, 
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F for solid drawn steam pipes = 60, 
for solid drawn feed pipes = 48, 
for brazed steam pipes = 45, 
for brazed feed pipes = 36. 


8. Where copper pipes are bent they are to be made 
thicker than required by clause 7 to provide for the thinning 
at the bend. In no case is the radius of curvature at 
the centre line of the pipe to be Jess than twice the external 
diameter of the pipe. 

9. Steam and other pipes may be made of wrought 
iron or of wrought steel. 

10. The process of welding the seams of iron or steel 
pipes is to be such that it is done by hammering or rolling 
the joint. 


11. On completion of any work on iron or steel steam 
pipes which involves heating whether for welding the joint, 
welding on flanges, bending the pipe or for any other 
purposes the pipes are to be carefully annealed. 


12. Mild steel for lap-welded or riveted steam pipes may 
have a tensile strength not exceeding 28 tons per square 
inch, with a minimum elongation of 25 per cent on a 
Standard test piece with a gauge length of 8 inches. 


13. Feed pipes if made of steel are to be solid drawn, 
cold finished. 


14, All iron or steel steam pipes prior to being fitted in 
place are to be subjected to an hydraulic test of at least three 
times the working pressure to which they will be subjected. 


15. All iron or steel feed delivery pipes are to be 
hydraulically tested to at least four times the working 
pressure of the boilers. 


16. The working pressure to be allowed upon iron or 
steel steam and feed pipes is to be determined from the 
following formule :— 


a. For solid drawn cold finished steel steam pipes, 
= ( = 10) ,-199 
WP D 


b. Vor solid drawn hot finished steel steam pipes, 
—(b — 12) y 199 
WP D 


c. For lap-welded steam pipes of iron or steel 
whether with or without covering straps 


d. For feed delivery pipes, 
WP “5 x 100 
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Where WP is the working pressure in lbs, per square 
inch to which the steam pipes will be 
subjected, and in the case of feed delivery 
pipes is the boiler pressure, 

' — is the internal diameter of the pipes in 
inches ; 
t is the thickness in 100ths of an inch. 


CYLINDRICAL BOILERS. 


Section 14. 1. General.—In the design and con- 
struction of Marine Boilers the following conditions are to 
be observed :— 

2. Steel plates subject to a direct tensile stress are not 
to be welded except where the weld is covered by a butt 
strap or straps. For small steam domes, by special 
permission, where the welding is done by hammer, and the 
plates do not exceed 4 inch in thickness, the straps may 
be omitted. The strength of the weld in such cases is to 
be assumed as 50 per cent of that of the solid plate. 

3. All steel plates which are welded, dished, flanged, or 
locally heated are to be’afterwards efficiently annealed. 

4, Butt straps are to be cut from plates and not from 
rolled strips. 

5. All rivet holes are to be drilled, and as far as possible 
they are to be drilled in place. After drilling the plates the 
burrs are to be removed and the faying surfaces of the 
plates cleaned, and the sharp outer edges of holes removed also. 

6. Steel stays are not to be welded. If plus threads are 
desired, the ends of the stay bars may be upset or the bars 
may be drawn down in the central portions from bars 
originally of the size of the ends. In either of these two 
cases the bars are to be subsequently annealed throughout. 
In double ended boilers the through longitudinal stays 
are to be supported at or near the middle of their length. 

7. Screw stays of combustion chambers where fitted 
with nuts are to be, as far as possible, normal to the 
chamber plates. Where this is not possible they are to be 
fitted with taper washers to provide a fair bed for the nuts. 

8. Nuts to screw stays in combustion chambers are to 
be not less-than }-inch thick for stays up to 14 inches 
diameter over threads, % inch thick for 1$ and 1% inch 
stays, 1 inch thick for 14 and 2 inch stays, and 1} inches 


thick for stays over 2 inches in diameter. The nuts are to 


be made of solid mild steel or of iron which is to be 
without weld. The nuts for longitudinal stays are to be to 
the British standards appropriate to the diameters of the 
stays, the outside nuts having the thickness therein provided 
for ordinary nuts, and the inside nuts having the thickness 
provided for lock nuts. 
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9. All longitudinal stays and screw stays should have 
threads in accordance with British standard specification, 
and true to pitch, viz. :— 


Screw stays 1} inches in diameter and upwards should 
have 9 threads per inch, and all stays 2 inches in diameter 
and above passing through plates, and secured by nuts on 
each side of the plate, should have not more than 6 threads 
per inch. 


It is desirable for the threads of all screw stays to 
be turned off between the parts fitting into the plates. It 
is also desirable that the outer ends of screw stays should 
have a hole ,3; inch diameter drilled axially to a distance 
4 inch beyond the inner face of shell and end plates. 


10. Where jointed longitudinal stays are fitted between 
the front and back tube plates it is desirable that they 
should be fitted with pins having an effective sectional area 
25 per cent in excess of that of the stay. The pins may 
be slack in the holes, the total slackness being not more 
than ;'; inch. The pins are to be as close as possible to the 
shoulder of the eye forging. 'The shoulder of the forging 
is to have a diameter not less than 1 inch greater than 
the diameter of the hole. 


Section 15. 1. Dampers and Baffles.—Boilers, 
whether main er auxiliary, in which fuel oil only is used 
are not to be fitted with a damper, or other possible means 
of obstruction to draught, in the uptake or funnel. 


If the boilers are to use coal and oil fuel alternately, 
the uptake or funnel dampers, if fitted, must be provided 
with a suitable device whereby they may be securely 
locked in the fully open position. — 


2. The end plates in the steam space in way of up- 
takes are to be shielded from contact with the heated gases. 


Section 16. 1. Access Arrangements.—(a) Man- 
holes in cylindrical shells are to have their shorter axes 
arranged longitudinally. Where the cylindrical shell is cut 
for a manhole, compensation is to be provided and is to be 
such that the strength in way of the hole is not less than 
that required for the longitudinal joint. 

(4) Where a flat plate is flanged to stiffen it at a 
manhole or sight hole, to permit the same working pressure 
as would be allowed upon an unpierced plate the depth of 
the flange measured in inches from the outer surface is 


to be at least equal to af Ee 


where t is the thickness of the plate in inches and w is 
the minor axis of the hole in inches. 


2. The doors to manholes, mudholes, and sight holes 
are to be built up or pressed to shape and annealed, or 
made from one thickness of plate with a machined recess 
for the jointing material. Their spigot part or the recess 
is not to have a greater clearance than 7’, inch all round, #.¢., 
the axes are not to be less than 3 inch smaller than the holes 
in which they are fitted. 

3. The studs for securing all doors are to be screwed 
through the plate, and they are to be fitted with nuts on 
the inside or bolts may be used screwed through the plate 
with the heads inside. 

4, All boilers are to be provided, where possible, with 
means for ingress to permit of examination and cleaning of 
the inner surfaces of plates and tubes exposed to flame. 
Where the boilers are too small to permit of this there are 
to be sight holes and mudholes sufficiently large and 
numerous to permit of the inside being satisfactorily cleaned. 
5. Where the cross tubes of vertical boilers are large 
there is to be a sight hole in the shell opposite to one end 
of each tube sufficiently large to permit the tube to be 
examined and cleaned. These sight holes are to be in 
positions accessible for that purpose. 


Section 17. Hydraulic Tests.—In all new boilers 
working at pressures up to 100 lbs. per square inch the 
hydraulic test is to be twice the working pressure. For 
boilers working at pressures greater than 100 lbs. per 
square inch the hydraulic test pressure is to be 1} times 
the working pressure plus 50 lbs, per square inch. 


Section 18. 1. Water Gauges and Test Cocks.— 
Every boiler is to be fitted with at least two independent 
means of indicating the water level in it, and have marked 
on it in a contiguous position, easily seen, the level of the 
highest part of the combustion chamber. One of these 
means is to be a glass gauge or an equivalent. The other 
may be a set of test cocks. 


(In the case of boilers of tugs, tenders, coasting and 
other small vessels engaged on short voyages, and in that 
of vertical boilers the marking of the level of the highest 
part of the combustion chamber may be omitted.) 


2. Test cocks, where practicable, are to be fitted direct 
on the boiler shell. A set is to consist of at least three cocks 
except in boilers 7 feet 6 inches in diameter and under when 
there may be two. For vertical boilers above 7 feet high 
the set of test cocks is to consist of at least three. 


8. All single-ended boilers, 16 feet mean diameter or 
over, are to be fitted with a glass water gauge on each side. 
Single-ended boilers under 16 feet in diameter are to be fitted 
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with one glass water gauge and one set of test cocks, or the 
equivalent of the latter. 

4, All double-ended boilers are to be fitted with a glass 
water gauge at, or near, each end on opposite sides and a set 
of test cocks at each end, or the equivalent of the latter. 

5. The cocks of all water gauges are to be accessible from 
positions free from danger in the event of the glass breaking. 

6. If the water gauges are not fitted directly to the shell 
of the boiler but to stand pillars or columns, it is desirable 
that these pillars or columns should be bolted directly to the 
shell of the boiler. If they are connected to the boiler by 
means of pipes the pipes are to be fitted with terminal 
cocks, not valves, secured direct to the boiler shell. For 
boilers exceeding 10 feet in diameter the pillars are not to be 
less than 24 inches and the connecting pipes not less than 
1} inches internal diameter. For boilers exceeding 7 feet 
6 inches but not exceeding 10 feet in diameter the pillars 
are not to be less than 2 inches and the pipes not less than 
1} inches internal diameter, and for boilers 7 feet 6 inches 
in diameter and under the pillars are not to be less than 
14 inches and the pipes not less than 1 inch internal diameter. 
The upper ends of the connecting pipes are to be arranged so 
that there is no pocket or bend where an accumulation of 
water from the condensation of the steam can lodge. ‘They 
should not pass through the uptake if they can be otherwise 
arranged. If, however, this condition cannot be complied 
with, they may pass through it by means of a passage at 
least 2 inches clear of the pipe all round, open for ventilation. 

7. A Salinometer cock or valve is to be fitted direct 
to each boiler in a convenient position. It must not be on 
the water gauge stand-pipe. 

8. Pressure gauges.—llach boiler is to be provided 
with a separate steam pressure gauge. Double-ended boilers 
are to be provided with a pressure gauge at each end. The 
gauges are to be placed where they are easily seen. 

9. Feed Checks.—Hach boiler is to be fitted with at 
least two independent means of feed, each with its own 
check valve. In auxiliary or winch boilers one of the means 
of feed may be an injector. 

Section 19. 1. Blow-off and Scum Valves.—Each 
boiler is to be fitted with a blow-off valve secured direct to 
the shell. The valve and its connections to the sea need 
not be more than 15 inches in diameter, and may be 
generally about 5 inch in diameter for each foot in 
diameter of the boiler. It is, however, to be not less than 
? inch in diameter. Vertical boilers are to be fitted with a 
blow-off cock or valve. 

2. Blow-olf valves and scum valves (where these latter 
are fitted) of two or more boilers may be connected to one 
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common discharge, but where thus arranged there are to be 
screw-down non-return valves fitted for each boiler to 
prevent the possibility of the contents of one boiler passing 
to another. 


3. The blow-off cock or valve on the ship’s side is to 
be fitted above the level of the stokehold plates, in an 
accessible position, and is to be arranged so that it can be 
" readily seen whether it is open or shut. The cock handle 
is not to be capable of being removed unless the cock is shut, 
and if a valve is fitted the wheel is to be fixed to the spindle. 
The cock or valve is to be fitted with a spigot passing 
through the plating and a brass or gun-metal ring. on the 
outside. 7 


Section 20. Stop Valves—One main stop valve is 
to be fitted to each boiler secured direct to the shell. There 
are to be as few auxiliary stop valves as possible so as to 
avoid piercing the boiler shell more than is absolutely 
necessary. ‘I'he arrangement, however, is to be such that 
where more than one boiler is fitted it is possible to supply 
the steam whistle, the steam steering gear, and the electric 
light machinery from at least two boilers. 


Section 21. 1. Safety Valves.—At least two safety 
valves are to be fitted to each boiler. They are to be 
arranged so that the springs and valves are cased in, that 
the valves cannot be overloaded when steam is up, that they 
can be lifted by easing gear, and turned round on their 
seats by hand, and in case of fracture of springs they cannot 
lift out of their seats. Easing gear is to be arranged to 
lift all the safety valves on a boiler together, and is to be 
workable from some accessible place, free from steam danger. 


2. Vertical boilers having 100 square feet, or more, 
of total heating surface are to be fitted with two safety 
valves each not less than 1°5 inches diameter ; those having 
less than 100 square feet may have one valve not less than 
2 inches diameter. 


8. All the safety valves of each boiler may be fitted 
in one chest, which is to be separate from any other valve 
chest and is to be connected direct to the boiler by a 
strong and stiff neck, the passage through which is to be 
of not less cross-sectional area than one-half the aggregate 
area of the safety valves in the chest. Each safety valve 
chest is to be provided with a means by which it can be 
drained ; the drain pipe is to be led to the bilge or to a 
tank, clear of the boiler. 


4, The minimum aggregate area of the safety valves 
of the ordinary type in each boiler, whether coal fired or oil 
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fired and whether working under natural, forced, or induced 
draught, is to be found by the following formula :— 
Ageregate area of safety valves in square inches 
= Total heating surface of the boiler in 
square feet x ( Cc ;) 
p+ 16 

where p is the working pressure in lbs. per square inch, 
C being 1:25 for boilers using coal, and 1°5 for those 
using oil fuel, and for all boilers with closed stokehold 


forced draught. 

5. The waste-steam pipe and the passages leading to 
it are to have a cross-sectional area not less than 1°1 times 
the combined areas of the safety valves as given by the 
above formula. 


6. All safety valves are to be set to the required 
pressure under steam. During a test of 15 minutes with 
the stop valves closed and under full firing conditions the 
accumulation of pressure is not to exceed 10 per cent of 
the loaded pressure. During this test no more feed-water 
should be supplied than is necessary to maintain a 
safe-working water level. 


Section 22. 1. Boiler Mountings.—All boiler 
mounting valves over 14 inches diameter, are to be fitted 
with outside screws, and the covers ure to be secured by 
bolts or studs. All valves are to be arranged to be shut 
with a right-hand motion of the wheels, and are to be 
provided with means for clearly indicating whether they are 
open or shut. 


2. All cocks and valves connected to the boiler are to 
be such that it is seen without difficulty whether they are 
open or shut. Where boiler mountings are secured by studs, 
the studs are to have a full thread holding in the plate for a 
length of at least one diameter. If the stud hole penetrates 
the whole thickness of the plate the stud is to be screwed 
right through the plate and is to be fitted with a nut inside 
the boiler. Where bolts are used for securing mountings 
they are to be screwed right through the plate with their 
heads inside the boiler. 


3. Where a superheater is fitted which can be shut olf 
from the boiler it is to be provided with a separate safety 
valve fitted with easing gear. The valve as regards con- 
struction is to comply with the regulations for ordinary 
safety valves but the easing gear may be fitted to be 
workable froin the stokehold only. The superheater is also 
to be fitted with a drain cock or valve to free it from water 
when necessary. 


4, All stop and safety valve chests and steam-pipe 
fittings where subjected to saturated steam only may be made 
of cast iron, but such valve chests and steam-pipe fittings 
where subjected to steam of a temperature above 425° F. 
are to be of cast steel or other approved material. 


RULES FOR DETERMINING THE WORKING 
PRESSURE TO BE ALLOWED IN NEW BOILERS. 
CYLINDRICAL SHELLS. 

Section 28. 1. For the cylindrical shells of steel 
marine boilers the maximum working pressure (which is 
designated by W P and is in lbs. per square inch) to be 
allowed is to be calculated from the following formule :— 
Where the thickness of the shell plates does not exceed 

13 inches. 
_t-2)xSxJ 
WP = e@xD 
Where the thickness of the shell plates exceeds 1} 
inches, and the longitudinal seams are 
made with double butt straps. 


t x x 
ss camer Trae 

In the above formule 

t is the thickness of the shell plates in 32nds of 
an inch, 

§S-is the minimum tensile strength of the steel 
shell plates in tons per square inch, 

J is the percentage of strength of the longitu- 
dinal seams calculated by the methods 
described hereafter, 

C is a coefficient, which is 2°75 where the 
longitudinal seams are made with double 
butt straps, 2°83 where the longitudinal 
seams are made with lap joints and are 
wweble riveted, 2°9 where they are made with 
lap joints and are double riveted and 3° 
where they are made with lap joints and are 
single riveted. 

D is the inside diameter of the outer strake of 
plating of the cylindrical shell measured in 
inches. 

2. The percentage of strength of a riveted joint (J) is 
found from the following formule (i), (ii), (iii): (i) and 
(ii) are applicable to any type of joint, (iii) is applicable 
only to that type of joint in which the number of rivets in 
the inner rows is double that in the outer row. The lowest 
value given by the application of these formule is to be 
taken as the percentage of strength of the joint. 
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(i) Percentage of strength of plate at ! _ 100 (p —d) 

joint as compared with solid plate p 

(ii) Percentage of strength of rivets as compared with 
solid plate 

22100 (Si xaa Due) 
oakt deat he ely: 
(iii) Percentage of combined strength of the plate at the 
inner row of rivet holes and of the rivets in the outer row 
= 100 (p— 2d) , 100(S, x a x OC) 
P Si xpxT 
where p = pitch of rivets at outer rows in inches, 
d = diameter of rivet holes in inches, 
a = sectional area of one rivet in square inches, 
n = number of rivets which are fitted in the 
pitch p, 
“T = thickness of plate in inches, 
C = 1-0 for rivets in single shear as in lap joints, 
C = 1°875 for rivets in double shear as in double 
butt-strapped joints, 
S.= minimum tensile strength of plates in tons 
per square inch, 
S,= shearing strength of rivets, which is taken 
generally to be 23 tons per square inch, 
and may be 85 per cent of the minimum 
tensile strength of the rivet bars. 
3. Where the longitudinal seams are fitted with double 
butt-strapped joints, the outer butt strap is to be at 
least 0°625 of the strength of the plate, and is to be of 
sufficient thickness to permit of eflicient caulking of its 
outer edges. The inner butt strap is to be s'5 inch 
thicker than this. 
In cases where the number of rivets in the inner rows 
is double the number in the outer row, this will require the 
thickness of the outer strap to be 
_ 5x (p-—d = 
“peut 

and that of the inner strap to be at least 
A er SO 


"8 x (p— 2d) 

4, In all cases the clear space between a rivet hole and 

the edge of a plate is not to be less than the diameter of 
the rivet hole, i.¢., the centre of the rivet hole is to be at ~ 


least 14 diameters distant from the edge of the plate. 


x T+ st inch. 


In joints whether lapped or fitted with butt straps, 
in which there are more than one row of rivets and in 
which there is an equal number of rivets in each row, the 
distance between the rows of rivets is not to be less than 
0°33 p + 0°67 d with zigzag riveting, or 2 d with chain 
riveting. 
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In joints in which the number of rivets in the outer 
rows is one-half of the number in each of the inner rows, 
and in which the inner rows are chain riveted, the distance 
between outer rows and the next rows is not to be less 
than 0°33 p + 0°67 d or 2d, whichever is the greater, and 
the distance between the rows in which there are the full 
number of rivets is not to be less than 2 d. 


In joints in which the number of rivets in the outer 
rows is one-half of the number in each of the inner rows, 
and in which the inner rows are zigzag, the distance between 
the outer rows and the next rows is not to be less than 
0°2 p + 1°15 d, and the distance between the rows in which 
there are the full number of rivets is not to be less than 
07165 p + 0°67 d. 

In the above p is the pitch of the rivets in the outer 
rows, 

5. The maximum pitch of the rivets in the longitu- 
dinal joints of boiler shells is to be— 


Maximum pitch in inches = © x JT + 1% inches 


where T is the thickness.of the plate in inches and © is a 
coeflicient as given in the following Table :— 


Number of Rivets Coefficients for vero cranes 
per pitch. Lap Joints. Pot pee 

1 1°81 176 

3 3°47 4°63 

4 4°14 5°52 

5 eat 6°00 


6. If holes are cut in the cylindrical shells of boilers 
for fixing of mountings, the diameters of the holes being 
greater than 24 times the thickness of ‘the shell plating 
plus 2} inches, compensation is to be fitted as in the 
case of manholes. (See Section 16, clause 1, paragraph (a).) 


7. Where more than three screw stays pierce the cylin- 
drical shell in a horizontal line, if d is their diameter 


100 (p — a) 
p 


and p the pitch, should not be less than the 


percentage of strength required for the shell longitudinal 
joints. If this is not possible, the stays are to be arranged 
out of line with one another longitudinally. 

8. The riveting of the seams joining the end plates to 
the cylindrical shell js not te be less than 42 per cent of 
that of the solid shell plate. Where the shell plates exceed 
§ inch in thickness the seams connecting the shell plates to 
the end plates are to be at least double riveted. Where the 
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shell plates exceed 4 inch in thickness the intermediate 
circumferential seams of double-ended boilers are to be at 
least double riveted. 


9. The circumferential seam at or near the middle of 
the length of single-ended boilers is to have a strength 
of joint not less than 60 per cent of the solid plate. 
The inner circumferential seams of double-ended boilers 
are to have a strength of joint not less than 62 per cent of 
the solid plate. In any case there are to be at least three 
rows of rivets where single-ended boilers have shell plates 
over 13 inch in thickness and where double-ended boilers 
have shell plates over 1,, inch in thickness. 


10. The circumferential seams of the shells of vertical 
boilers are to have a strength of not less than 42 per cent 
of the solid plate. Where these seams are not complete 
circles, and where the shell plates exceed § inch in 
thickness, the riveting is to be at least double. 


FURNACES. 


Section 24. 1. The working pressure to be allowed 
on corrugated furnaces is to be determined by the following 
formula :— 


= eae 
wpe = C(° 


where — is the external diameter measured at the 
bottom of the corrugations in inches, 


t is the thickness of the furnace plate in 82nds 
of an inch, measured at the bottom of the 
corrugation or camber, 


.C is a coefficient which is 480 for the Fox, 
Morison, Deighton, Purves, and other 
similar furnaces, and is 510 for the Leeds 
Forge Bulb Suspension furnace. 


2. The working pressure to be allowed on plain furnaces 
or furnaces strengthened by the Adamson or other joints, 
and on the cylindrical bottoms of combustion chambers, is 
to be determined by the following formule, the least 
pressure obtained by either formula being taken :— 


_ C(t—1) 
WP = (42x D 


or WP = D x [10 (¢ —1)—L] 


where ED is the external diameter of the furnace or 
combustion chamber in inches, , 


t is the thickness of the furnace plate in 32nds 
of an inch, 


L. is the length of the furnace or of combustion 
chamber bottom or the length between 
points of substantial support, in inches, 
measured from the centres of rivet rows 
or from the commencement of flange cur- 
vature, whichever is applicable, 

C is 1450 where the longitudinal seams are 
welded and 1300 where they are riveted, 

C, is 50 where the longitudinal seams are 
welded and 45 where they are riveted, 

WP. is the working pressure in lbs. per square 
inch, 


3. Where the furnaces are tapered the diameter to be 
_taken for calculation purposes is to be the mean of that at 
the top, and of that at the bottom where it meets the 
substantial support from flange or ring. The length for 
the same purpose is to be the distance from the centre 
of the row of rivets connecting the crown to the body of 
the furnace to the substantial support at the bottom of the 
furnace, or to a row of screwed stays connecting the furnace 
to the shell, provided the pitch of stays at the furnace does 
not exceed 14 times the thickness of the furnace plate where 
the stays are riveted at their ends, and 16 times where they 
are fitted with nuts. Such screwed stays are to be in diameter 
over the threads not less than 2°25 times the thickness of 
the furnace plate. 


4, Where the furnaces are spherical in form and 
convex upwards at their tops, and are without support 
from stays of any kind :— 


275 (t — 1 
wp = o>») 
where t is the thickness of the top plate in 32nds of 


an inch, 

R is the outer radius of cnrvature of the 
furnace in inches. 

5. For the ogee ring which connects the bottom of the 
furnace to the shell, and sustains the whole load on the 
furnace vertically :— 

140 (t - 1)? 
WP=Dx@O-9 

where t is the thickness of the ogee ring in 32nds of 

an inch, 

D is the inside diameter of the boiler shell in 
inches, 

d_ is the outside diameter of the lower part of 
the furnace where it joins the ogee ring in 
inches. 

6. Furnaces, plain or corrugated, are not to exceed 
tg inch in thickness. 
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FLAT PLATES SUPPORTED BY STAYS SECURED IN VARIOUS 
WAYS. 
Section 25. 1. The working pressure to be allowed 
on flat plates supported by stays is to be calculated by the 
following formula :— 


In this formula and in that in clauses 8 to 11 
W P. is the working pressure in lbs. per square 
inch, 

t is the thickness of the flat plate in 32nds 
of an inch, 

t,, is the thickness of the washers, strips, or 
doublings employed also in 32nds of an 
inch, 

a is the distance apart of the rows of stays 
in inches, 

b is the pitch of the stays in the rows in 
inches, 

© is a coefficient which varies with the 
method of fixing the stays as follows :— 


Where the plates are exposed to flame and the stays are 
screwed into the plate and their ends are riveted over 
C = 50. Where the plates are not exposed to flame and 
the stays are screwed into the plate and their ends are 
riveted over © = 57. In these cases the thickness of the 
plate is to be at least half the diameter of the stay required 
by the Rules. 

Where stay tubes are screwed into tube plates and 
expanded © = 52. ‘If they are fitted with nuts © = 72. 


Where the plates are exposed to flame and the stays are 
screwed into the plate and fitted with nuts on the outside 
C =75. Where the plates are not exposed to flame 
C = 86. 

Where the stays pass through the plates not exposed to 
flame and are fitted with nuts inside and outside C = 96, 
and where the plates are exposed to flame © = 84. 


2. Where plates are stiffened by flanging, the inner 
radius of which is nob greater than 2} times the thickness 
of the plate, for the support thus given © = 110 where 
the plates are not exposed to flame and © = 96 where 
they are exposed to flame. The pitch is to be reckoned 
from the commencement of the curvature. 


3. For portions of plate where the stays are irregularly 
pitched d? is to be used instead of a? + b?,d being the 
diameter of the largest circle which can be drawn passing 
through not less than three points of support, viz., the 
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centres of stays or the commencement of the curvature of 
flanging whichever is applicable. In this case © is to be 
taken as the mean of the values appropriate for the points 
of support. 

4, For the tops and sides of combustion chambers the 
distance between the rows of stays nearest to the back tube 
plate or the back plate respectively and the commencement 


‘of curvature of these plates at their flanges is nob to be 


greater than a. | 


5. It is desirable that the stays of the combustion 
chambers should be so placed that the seams of the plates 
can be caulked without removing the stay nuts. 


6. For the tops of combustion chambers where they are 
joined to the sides by curved portions, if the outer radius of 
the curved portion is less than half the allowable distance 
between the girders, the distance between the first girder 
and the inner surface of the side plate is not ‘to exceed the 
allowable distance between the girders. If the radius of 
the curved portion is greater than half the allowable 
distance between the girders, the width of the flat portion 
measured from the cencre of the girder is not to be more 
than half the allowable distance between the girders. 


7. Where portions of plate are supported by stays 
secured in different ways the value of © to be taken is the 
mean of the values appropriate to the method of securing 
the supporting stays. 


_8. Where the plates are supported by stays passing 
through them and are fitted with nuts inside and washers 
and nuts outside, the diameter of the washers being at 
least 3°5 times that of the stay, and their thickness at least 
two-thirds of that of the plate but not greater than that of 
the plate :— 


WP ao ple — 1)? + 015 t,2] 


9. Where the washers have a diameter of at least 
two-thirds of the pitch of the stays and a thickness of at 


~ least two-thirds of the thickness of the plate but not greater 


than that of the plate and are riveted to the plate in an 
efficient manner :— 
WP = =. [é — 1 + 0°35 4,2] 
a? + b? bd 

10. Where the plate is stiffened by strips at least 
two-thirds of the pitch of the stays in breadth and having a 
thickness at least two-thirds of that of the plate but not 
greater than that-of the plate and are riveted to the 
plate in an efficient manner :— 


100 
WP= 3, pr lt — RA by?] 
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11. Where the plates are fitted with doubling plates 
having a thickness of at least two-thirds of that of the 
plate but not greater than that of the plate and are riveted 
to them :— 


wp =_,100 


meri [ (tb — 1)? + 0°85 t,7] 
12. For the portions of tube plates in the nests of 
tubes :— 


wp=C—D* 
Pp’ 


where t is the thickness of the tube plate in 32nds of 
an inch, 


p is the mean pitch in inches of the stay tubes 
supporting any portions of the plate (being 
the sum of the four sides of the quadri- 
lateral divided by 4), 


C = 38 where the stay tubes are screwed and 
expanded into the plate and nuts are not 
fitted, 


C = 49 where the stay tubes are screwed and 
expanded into the plates and fitted with 
nuts. 


13. For the wide water spaces of front tube plates 
between the nests of tubes and between the wing rows of 
tubes and the shell :— 

Be t—1)?+0°55t,,? 
wr Slt) 

where t is the thickness of the front tube plate in 32nds 

of an inch, 

t,, is the thickness of the doubling plate, where so 
fitted in 32nds of an inch, 

ais the horizontal pitch of stay tubes in inches 
measured across the wide water space, 

b is the vertical pitch of stay tubes in the bound- 
ing rows, in inches, measured from centre 
to centre, 

C = 52 where the stay tubes are screwed and 
expanded into the tube plate and nuts are 
not fitted, 

C = 72 where the stay tubes are screwed and 
expanded into the tube plates, and nuts are 
fitted to each stay tube, 

C = 63 where the stay tubes are screwed and 
expanded into the tube plates, and nuts are 
fitted only to alternate stay tubes. 


14. If steel of less strength than 26 tons per square 
inch is used for flat plates, the working pressure allowed 
is to be correspondingly reduced. 


C—O ee ee eee 


TUBE PLATES UNDER COMPRESSION. 

Section 26. The pressure to be allowed on tube 
plates is to be calenlated by the following formula, in 
which the compressive stress is taken at 14,000 Ibs. per 


square inch :— 
= (D — 4) x t 
WP = 875 x WxD 


where t is the thickness of the tube plate in 32nds of 
an inch. 


D is the horizontal distance apart of the tubes 
centre to centre in inches, 


dis the internal diameter of the plain tubes in 
inches, 

W is the width of combustion chamber in inches 
measured inside from tube plate to back 
chamber plate, or between tube plates in 
double-ended boilers with combustion 
chambers common to two opposite furnaces. 


TUBE PLATES OF VERTICAL BOILERS. 

Section 2'7. Where vertical boilers have a nest or 
nests of horizontal tubes so that there is direct tension on 
the tube plates due to the vertical load on the boiler ends 
or to their acting as horizontal ties across the shell, the 
thickness of the tube plates and the spacing of the tubes 
are to be such that the section of metal taking the load is 
sufficient to- keep the stress within that allowed on the 
shell plates. 

Further, each alternate tube in the outer vertical rows 
of tubes is to be a stay tube. The tube plates between the 
stay tubes are to be in accordance with the rules for tube 
plates as in Section 25, clause 12, and in addition 

t—2) x § x (p—d) x 100 
Nene 
where § is the minimum tensile strength of the steel 
plate in tons per square inch, 

t is the thickness of the tube plate in 32nds 
of an inch, 

D is twice the radial distance of the centre of 
the outer row of tube holes from the axis 
of the shell in inches, 

p_ is the vertical pitch of tubes in inches, 

d_ is the diameter of the tube holes in inches. 


GIRDERS. 
Section 28. For girders supporting the tops of 
ombustion chambers the following formula is to be used :-— 
= Cx @xt S 
WE. Tigi =P)ysabondL, 25 


=. |. = 
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where d is the depth of the girder at centres in inches ; 


t is the thickness of the girder at centre, where 
this is a forging, or the sum of the thick- 
nesses of the plates where the girder is made 
of two plates, measured in 32nds of an inch ; 


L. is the length of the girder in inches, measured 
between the tube plate and back chamber 
plate inside, or between tube plates in 
chambers common to two opposite furnaces ; 


P is the pitch of stays supported by the girder, 
in inches ; 


D is the distance apart of the girders, centre to 
centre, in inches ; 


S is the minimum tensile strength of the steel 
plates forming the girder, in tons per 
square inch. In the case of forged girders 
S is to be taken as 24 for iron and 28 for 
steel ; 

C is a coefficient as follows :— 

Cc = = 7X 495, 
where the number of stays in each girder is odd, 
a oe x 495, 

where the number of stays in each girder is even, n being the 

number of stays to each girder. 


Stays. 


Section 29. 1. For screw stays with threads not 
coarser than 9 threads per inch, made of steel or of special 
wrought iron tested to the requirements of the Rules 
(See Section 8 of the Rules for the Quality and Testing 
of Materials), the following formula is to be used, but in 
no case is the stress to exceed 9,000 Ibs. per square inch :— 

— av 2 g 
WP = (d bam) x 8250 
where d_ is the diameter of the stay over the thread 
in inches, 
a is the area in square inches supported by 
one stay. 

2. For steel longitudinal stays with threads not coarser 
than 6 threads per inch the working pressure is to be 
calculated from the following formula, but in no case is the 
stress to exceed 11,000 lbs. per square inch where steel of a 
minimum tensile strength of 28 tons per square inch is 


ee d —0°340)? x 9 s 
— 0°34 x 9500 
wp = ooo =x S 
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where d_ is the diameter of the stay over the thread 
in inches, 


a is the area in square inches supported by 
one stay, 


S_ isthe minimum tensile strength of the steel 
in tons per square inch. 


8. In cases where longitudinal stays are made with 


enlarged ends and the body of the stay is smaller in 


diameter than at the bottom of the thread, and in cases 
where coarser threads than 6 per inch are used the working 
pressure is to be calculated from the following formula :— 


_ (d'—0°125)? x 9500 § 
Wri isan Be 
where d! is the diameter of the stay at the bottom of 
the thread or at the smallest part of the 
body. 


Borner TUBES, PLAIN AND STAY. 


Section 30. 1. The following table gives the 
working pressures permissible with plain boiler tubes of 
standard thicknesses, whether of lapwelded wrought iron or 
of lapwelded or seamless mild steel :— 


Outside - 
Diameter | Standard thicknesses | | Working pressures in 
of tube in in L. 8. G. lbs. per sq. inch, 
inches. 2 
AD BS Oped A B Cc D 
4 Lin, 10:9 155 215 300 
2} ee ab0. 9 8 140 190 260 315 
24 11,10 25 125° 175 . 280. 300 
23 110 9.8 110). 160) 215... 275 
3 10 9 Bane 140 190 250 300 
3} 10 9 8 7% 130 .180 2380 280 
34 1D 9 Sain7 120 165 215 260 


2. On stay tubes, whether of wrought iron or of lap- 
welded steel, a working stress of 7,500 lbs. per square inch 
of the net sectional—area at the bottom of the thread is 
allowed. 


3. The minimum thickness of stay tubes measured 


under the threads is to be } inch for marginal stay tubes ‘ 


and ,°; inch for other stay tubes. 


4, Stay tubes are to be screwed at both ends with 
continuous threads, and the holes in the tube plates are to 
be tapped with continuous threads, The pitch of the thread 
is not to be finer than 10 threads per inch. It is desirable 
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however that they should be screwed to the standard 
9 threads per inch. The stay tubes are to be expanded by 
roller expanders and not made tight by caulking only. 

5. Nuts are not to be fitted to stay tubes at the 
combustion chamber end. 

6. If stay tubes are increased in thickness at the 
screwed ends so that the thickness at the bottom of thread 
is practically the same as in the body of the tube, the 
thickening is to be attained by upsetting and not by any 
welding process, and the tubes are to be annealed after the 
upsetting. 


DISHED PLATES WITHOUT STAYs. 


Section 81. 1. For ends of steam chests, crowns 
of vertical boilers or other plates which are dished outwards 
to partial spherical form and not fitted with stays the 
following formula is to be used :— 


WP = ex Str) 
WP. is the working pressure in lbs. per square inch, 
t is the thickness in 32nds of an inch, 

R is the inner radius of curvature of the end in 
inches which is not to exceed the diameter 
of shell, 

§S the minimum tensile strength of plates in tons 

per square inch. 

The inside radius of curvature at the flange connecting 
the end to the cylindrical she]l is not to be less than 4 times 
the thickness of the end plate and in no case less than 
2°5 inches. 

2. Where the end has a manhole in it s‘; inch is to 
be added to the thickness of plate. 

If the plate at the manhole is stiffened by flanging, the 
total depth of the flange from the outer surface, in inches, 
is to be at least 


woot 


t is the thickness of plate ir inches, 
w is the minor axis of the hole in inches, 

8. Where the end or crown is a complete hemisphere 
without stays or other supports, and is made in more than 
one plate, the working pressure to be allowed is given by the 
following formula :— 


—~¢-27SxJ 
WP=—6xR 
where t is the thickness of the plates in 32nds of an 


inch, 
S is the minimum tensile strength of the steel 
plates in tons per square inch, 


f 
| 
. 
‘ 
‘ 
| 


J is the strength of riveted joint per cent of the 
solid plate, 


Ris the inner radius of curvature, in inches, 


C is a coefficient which for treble riveting is 
2°83, for double riveting is 2°9, and for 
single riveting is 3°3. 


WATER TUBE BOILERS. 


Section 32. 1. General.—Water tube boilers are, as 
regards construction, and the quality and tests of the material 
used in their construction, to comply with the general Rules 
for Cylindrical Boilers, except as hereinafter specified ; and 
they are to be so designed as to ensure water circulation over 
every part of surfaces exposed to flame when working under 


service conditions. 


2. Water Gauges.—The position of the glass water 
gauges of boilers in which the tubes are entirely drowned 
when cold is to be such that water is just showing in the 
glass when the water level in the steam drum is just above 
the top of the uppermost tubes when the boiler is cold. In 
boilers, the tubes of which are not entirely drowned when 
cold, the glass water gauges are to be placed, to the Surveyor’s 
satisfaction, in the positions which have been found by 
experience to indicate satisfactorily that the water content is 
sufficient for safety when the boiler is worked under all 
service conditions. 


3. Longitudinal Joints.—The longitudinal joints of 
the cylindrical drums of water tube boilers, the internal 
diameters of which are less than 100 times the thickness of 
the plating at the joints, are not to be of ordinary riveted 
lapped type, but are to be such as to maintain internal 
circularity of section. 


4, Inclination of Water Tubes.—The tubes which 
connect the drums or headers, and are the means for cir- 
culating the water when generating steam, are to be set at an 
inclination of not less than 15 degrees from the horizontal, 
but in the case of boilers where each tube is in series with 
one or more tubes so as to form a continuous run, the 
inclination need not exceed 5 degrees. 


5. Deposit Receptacles.—It is desirable that provision 
should be made in the design so that solid matter in the 
water can be deposited automatically without danger arising 
from such matter collecting on parts exposed to heat. 


6. Protection of Steam Drum.—Where the bottom of 
the steam drum is exposed to radiation from the fire, or to 
the impact of hot gases, and it is not protected by the tubes, a 

I 
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shield of good refractory material whose conductivity is low 
is to be fitted, or the tube plate is to be suitably thinned at 
this part. 


CoNSTRUCTION OF WATER TUBE BOILERS. 


Section 33. 1. Tube Ends.—All tubes are to be 
carefully drifted or roller expanded in the holes in the tube 
plates. They are to project through the neck or bearing 
part in the holes by at least a } inch. They are to be 
secured from drawing out at each end, and if this is done by 
bellmouthing only, the bellmouthing is to be ,)5 inch for 
each inch in external diameter plus ,, inch. That is, the 
increase of diameter at the outer end of the bellmouth for a 
tube of 1 inch in diameter is to be ;3, inch, for a 2 inch tube 
3’ inch, and for a 8 inch tube 4% inch. 


2. Tube Holes.—(a) The tube holes in the tube plates 
of drums, pockets or headers are to be formed in such a way 
that the tubes can be effectively tightened in them. Where 
the tube ends are not normal to the tube plates, there is to 
be a neck or belt of parallel seating of at least $ inch in 
depth measured in a plane through the axis of the tube at 
the holes. 


(b) Where the tubes are practically normal to their 
plates, this parallel seating is not to be less than 3 inch in 
depth. 


3. Thinning of Tube Plates.—Where the tube plates 
are reduced in thickness for the purpose of jointing either by 
lapping or by the fitting of butt straps, or in order to receive 
the drum end flanges, such reductions are to be gradual and 
carefully machined to size. 


4. Thickness of Tubes.—The minimum thickness of 
tubes is to be calculated by the following formula :— 


Thickness of tube = WEA +7 


o WP =") x F 


where WP is the working pressure in Ibs. per square 
inch, 
d is the external diameter, in inches, 
t is the thickness in 100ths of an inch. 


For the two rows of. tubes next the fire and round 
the gaps formed in the nests of tubes for the outflow of 
the hot gases from the fire, F = 55. For all the other 
tubes F is not to exceed 75. saa 
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5. Tube Plates.—Where tube plates form portions of 
cylindrical drums, their thickness in way of the tube holes is 
to be calculated by the following formula :— 


_WPxCxD 
eos ee “e 


—_¢t-4#$xJ 
SB Rime SeRS * 
where ED is the internal diameter of the drum in inches 
t is the thickness of tube plates in 32nds of an 
inch, 
S is the minimum tensile strength of the plate 
forming the drum in tons per square inch, 
J is the percentage strength of the plate through 


the tube holes, viz. :— pas x 100, 


p is the pitch of the tubes in inches on lines 
parallel with the axis of the drum, 
d is the diameter of the tube holes in inches, 
C=38. 

6. Headers and Analogous Fittings.—These may be 
of wrought or cast steel, or of such other material as may be 
approved. If wrougut steel is used, the material is to 
comply with the Rules for the Quality and Testing of 
Materials. If cast steel is used, the material is to comply 
with the aforementioned rules, or, alternatively, with the 
British Engineering Standards Specification for Grade C 
Cast Steel, which prescribes an elongation of not less than 
15 per cent, measured on the Standard test piece, and a bend 
test through 90 degrees, without fracture of the test piece, the 
internal radius of the bend being not greater than 1 inch. 

7. Flat Surfaces of Headers and Similar Parts.—(a) 
Where flat surfaces of headers or similar parts are not pierced 
for tubes, the thickness of such parts is not to be less than 
that given by the following formula :— 


tabxa/ oe +3 


or WP = (-) xe 

where t is the thickness in 32nds of an inch, 

‘b is the breadth (in inches) of the flat surface 

measured from support to support inside, 

C = 81 for wrought steel, 

C = 64 for steel castings. 
(6) The thickness of the headers at the tube holes in 

82nds of an inch is not to be less than 


t=8 x d+8 
where d is the diameter of the hole in inches. 
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(c) The headers in way of the sighting doors are to be 
machined to give true and fair faces for the doors to joint 
upon. The thickness where machined may be as much as 
3 inch less than given by the above rule, but generally it is 
not to be less than }$ inch. 


(d) The thickness of all headers which are exposed to 
radiation from the fire, or to the impact of hot gases, and 
which have only steam within them under service conditions, 
as is the case with superheaters, is to be 12°5 per cent 
greater than that given by the above formula, 

(e) The sighting hole doors are to be substantial, and 
capable of being removed and replaced from time to time 
without loss of efficiency or safety. Where they are held in 
place by bolts, the doors are to be so designed that they will 
aot blow out in the case of the breakage of the bolt or 
otherwise. 

(f) Fvery flange is to have a fillet with a radius not 
less than the thickness of the neck to which it is attached. 


Bo1LER Mountings aNnD Firrines ror WATER TUBE 
BoILERs. 

Section 34. 1. Safety Valves.—(«) The safety 
valves are to be in number, design and ordinary construction, 
in agreement with Section 21 of the Rules for Cylindrical 
Boilers, except that the total valve area required is to be as 
follows :— 

Ageregate area of de 5 A ( c ) 

valves in square inches p +15 
where T.H.S. is the total external surface in square feet 
of the tubes and other parts of the boiler exposed 
to heat so as to cause evaporation, 

p is the working pressure in lbs. per square inch, 

C for coal fired boilers is, with natural draught 1°1, 
and with forced draught 1°25. For oil fired 
boilers © is 1°25. 

(b) An approved type of safety valve of equally good 
and reliable design may be fitted in lieu of those described 
in the Rules. 

2. Waste Steam Pipe.—The waste steam pipe and 
passages leading to it from the safety valves are to be in area 
of cross section not less than 1*1 times the combined area of 
the valves as given by the above formula. 


3. Accumulation Tests.—Tests for accumulation of 
pressure are to be carried out with the stop valve closed and 
under full firing conditions for as long a time as the water 
supply in the boiler permits, but in no case need they exceed 
7 minutes in duration. ‘I'he accumulation is not to exceed 
10 per cent of the working pressure. 
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4. Stop Valves.—Where there are more boilers than 
one connected together, stop valves of self-closing or 
non-return types are recommended. 


5. Water Gauges.—There are to be at least two water 
gauges to each boiler, fitted in such a way as to be quite 
independent of each other. One of them is to bea glass 
water gauge, while the other may be an equivalent; but 
where water and steam drums exceeding 13 feet in length 
are fitted athwartship a glass water gauge is to be fitted 
at or near each end of the drum. 


6. Feed Water Fittings.—(a) Each boiler is to be 
fitted with at least two distinct and independent feed 
systems, each with its own check valve attached direct 
to the boiler. At least one of these systems is to be fitted 
with an approved apparatus whereby the supply is controlled 
automatically. 

(6) The feed check valves are to be fitted with efficient 
gearing, whereby they can be satisfactorily worked from the 
stokehold floor, or other convenient position. 


7. Manholes.—In all the drums, manholes are to be 
provided of such size as to permit of access for internal 
examination, and for the satisfactory fitting of all the tubes 
in place. 


8. Mountings and Fittings.—Those not referred to 
in this Section are to be in accordance with Sections 18, 19, 
20 and 22, of the Rules for Cylindrical Boilers. 


TUBES FOR WaTER TUBE BOILERS. 


Section 85. 1.—All tubes subject to internal pres- 
sure are to be solid drawn and made of steel produced by an 
open-hearth process, acid or basic, the ultimate tensile 
strength of which does not exceed 28 tons per square inch, 
and the elongation of which is not to be less than 30 per 
cent on a Standard Test Piece C (British Engineering 
Standards Association Test Piece F), when in the billet or 
bar form, and is to be certified as such by the makers of the 
steel and of the tubes. 

2. All tubes under 14 inches external diameter are to 
be cold finished ; these, and all other cold-drawn tubes, are 
to be satisfactorily annealed before examination. 

3. All tubes are to be free from defects, both within 
and without. 


Tests OF TUBES FOR WATER TUBE BOILERS. 


Section 36. 1.—All tubes up to 10 L.S.G. in 
thickness are to be capable of being flattened by hammering 


i2 


when cold until the inner surfaces are not further apart than 
gx inch. For those over 10 L.S.G., and not exceeding 
6 L.S.G., the maximum distance apart is to be ,%y inch; 
for those over 6 L.S.G., and not exceeding 3 L.8,G., the 
maximum distance apart is to be }2 inch; and for those 
whose thickness exceeds 3 L.S.G., the maximum is to be 
33 inch. In all cases after undergoing such tests there 
are not to be any signs of cracking or other fracture. 


2. All tubes when cold are to be able to withstand, 
without cracking, an enlargement of diameter at both ends 
by means of roller expanders, or by drifts to the extent of:— 


Enlargement of Diameters 
at Ends by means of 
Thickness of Tubes. 


Roller | 


Expanders. Drifte. 


Up to 10 L.8.G. 
Above 10 L.8.G. & up to 6 L.S.G. 


---| 12°5 per cent | 9°5 per cent 
9°5 per cent | 7°0 per cent 
Above 6 I.8.G. ... 


6°5 per cent | 5°5 per cent 


3. (a) Tubes should be presented for test in batches of 
100 each. Two tubes are to be selected indiscriminately 
from each of at least two batches, and one from each of any 
remaining batches. Each tube so selected is to be subjected 
to the above expanding tests, and one tube from each batch, 
which may be a tube that has sustained the expansion test, 
is also to be flattened cold to the extent specified in clause 1 
at three different parts of its length, of which one position 
is to be at or near the middle of the tube, and the flattened 
portions are to be in three different planes. The tubes are 
to pass these tests without signs of cracking. 

(b) Should one of the selected tubes fail to withstand 
either of these tests, two further tubes are to be selected 
from the batch and be subjected to both the prescribed tests, 
If further failure occurs the particular batch of tubes is to 
be rejected as unsatisfactory. 

4. (a) Every tube is to be tested at the Tube Maker’s 
Works by hydraulic pressure to not less than 1,000 lbs. per 
square inch. 

(b) Downcomer tubes axe to be tested as required for 
steam pipes. 

5. The manufacturer’s certificate of the results of the 
foregoing tests may, at the discretion of the Surveyor, be 
accepted provided each tube is delivered with 1 inch in 
excess of the finished length, which excess is to be partly 
severed for flattening to the extent prescribed in clause 1. 
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6. Every tube delivered is to be straight (unless other- 
wise specified), and is to be practically concentric through- 
out its length. The tolerance or deviation from the specified 
thickness is not to exceed 5 per cent deficiency at the 
thinnest part, nor 10 per cent excess at the thickest part. 
These limits apply also to the deviations from concentricity- 


The tolerances in external diameter from those specified 
are to be as follows, viz:— 


(a) For all tubes up to 12 inches in external diameter 
the tolerance is not to exceed yy/yy inch plus, or +9%5% inch 
minus. 


(6) For all tubes over 13 inches and up to 14 inches 
diameter, ,'y inch plus or minus. 


(c) For all tubes over 1} inches diameter 7, inch plus 
or zy inch minus. 


SPARE GEAR. 


Section 37. The articles of spare gear mentioned 
in the following list will be required to be carried in all 
vessels fitted with steam Reciprocating Engines classed in 
the Society’s Register Book, viz. :— 


2 connecting rod or piston rod top-end bolts and 
nuts. ; 

2 connecting rod bottom-end bolts and nuts. 

2 main bearing bolts. 

1 set of coupling bolts. 

1 set of feed and bilge pump valves. 

1 set of piston springs (where common springs are 
used). i 

A quantity of assorted bolts and nuts. 

Tron of various sizes. 


In addition to the foregoing the following articles are 
recommended to be carried with a view to expedite repairs 
and lessen delay in distant ports, viz. :— 


Crank shaft. 

Propeller shaft. 

Propeller, or~a full set of blades. 
Stern bush, or lignum vite lining for bush. 
1 pair of connecting rod brasses. 
1 pair of cross head brasses. 

1 set of link brasses. 

1 eccentric strap complete. 

Air pump rod. 

Water circulating pump rod. 

H. P. valve spindle. 
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L.P. valve spindle. 

1 set of check valves. 

6 cylinder cover bolts. 

6 junk ring bolts. 

4 valve chest cover bolts. 

2 dozen boiler tubes. 

3 dozen condenser tubes. 

1 cylinder escape valve and spring. 
1 set of safety valve springs. 


SpaRE GEAR FOR STEAM TURBINE ENGINES. 


In vessels classed in the Society’s Register Book fitted 
with Steam Turbine Engines the articles of spare gear 
mentioned in the following: list will be required to be 
carried, viz.:— 

2 bolts and nuts (or studs and nuts) for each size 
of rotor bearing. 

2 bolts and nuts (or studs and nuts) main gear 
wheel bearing. 

2 bolts and nuts (or studs and nuts) pinion bearing. 

1 set of coupling bolts of each size used. 

One-twentieth of total number of bolts and nuts 
(or studs and nuts) for each gear case joint. 

One-twentieth of total number for each Turbine 
casing joint. 

2 thermometers for oil circulating system. 

1 set of bearing bushes for one gear wheel shaft. 

1 set of bearing bushes for rotor. 

1 set of bearing bushes for pinion shafts. 

One half set of packing rings or segments for each 
gland of rotor shafts so fitted and half the 
number of springs fitted. 

2 ordinary thrust horseshoes (or thrust rings) for 
main thrust block, or sufficient pads for one 
face of Michell type of main thrust block. 

Turbine thrust and adjusting bushes with rings 
complete, or one set of pads of Michell type 
for one turbine of each size fitted. 

1 set of liners for adjusting block of different 
thicknesses. 

1 set of feed pump valves. 

1 set of bilge pump valves. 

1 escape valve spring of each size fitted. 

A quantity of assorted bolts, studs and nuts. 

Bars and plates of iron or mild steel. 
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In addition to the foregoing, the following articles are 
recommended to be carried with a view to expedite repairs 
and lessen delay in distant ports, viz. :— 


1 propeller of each hand, or one set of blades of 
each hand. 

1 propeller shaft. 

Lignum Vite lining for one stern bush. 

Sufficient material for one gland and one dummy 
ring of each size where labyrinth packing is used. 

1 air pump rod, bucket and valves. 

1 water circulating pump rod, bucket and valves, 
or impeller and shaft. 
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2 doz. boiler tubes. 

5°/, of the number of condenser tubes and 
packing glands for same. 

10°/,, of the tubes for oil cooler and packing glands 
for same. 

1 set of boiler feed check valves. 

1 set of safety valve springs. 


PERIODICAL SURVEYS. 

Section 38. The periodical surveys of the machinery 
and boilers are detailed on pages 20-21 under Periodical 
Surveys of Main and Auxiliary Engines and Boilers, 
and Electric Fittings. 


By order of the Committee, 


ANDREW SCOTT, 
Secrelary. 
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RULES FOR THE CONSTRUCTION AND SURVEY OF 
PETROL AND PARAFFIN ENGINES. 


GENERAL. 

Section 1. In vessels propelled by Petrol or Paraftin 
Engines, the Rules as regards Machinery are the same as 
those relating to steam engines so far as regards the testing 
of material used in their construction and the fitting of 
sea connections, discharge pipes, shafting, stern tubes and 
propellers. 


CONSTRUCTION. 
Section 2. 1. The following points are to be 
observed in connection with the design of the engines. 


2. The shaft bearings, connecting rod brasses, the 


valve gear, the inlet and exhaust valves are to be easily 
accessible. 


3. The reversing gear and clutch are to be strongly 
constructed and easily accessible for examination and 
adjustment. 


4. In engines of above 60 B.H.P. which are not 
reversible and which are manceuvred by clutch, a governor 
or other arrangement is to be fitted to prevent racing of the 
engine when de-clutched. 


5. In vessels intended for open sea service and fitted 
with engines in which the lubricating oil is circulated under 
pressure, a spare oil pump is to be supplied with all con- 
nections ready for immediate use, and two independent 
means are to be arranged for circulating water through the 
oil cooler, where this is fitted. 


6. If the engines are of the closed-in type, they are to 
he so fitted that the contained lubricating oil can be drained 
when necessary, and in wood vessels an easily drained metal 
or metal-lined tray is to be fitted to prevent leakage of 
either fuel oil or of lubricating oil from saturating the wood- 
work, 


7. Carburettors, where petrol is used, and vaporizers, 
where paraffin is used, are to be so designed that when the 
engine is stopped the fuel supply is automatically shut off. 
If an overflow is provided in the carburettor or vaporizer, 
a gauze covered tray with means of draining it is to be fitted 
to prevent the fuel from flowing into the bilges. 


Strong metallic gauze diaphragms are to be fitted 
either between the carburettor (or vaporizer) and cylinders, 
or at the air inlets. 


8. If the ignition is electric, either by magneto or 
by coil and accumulator, all electric leads are to be well 
insulated and suitably protected from mechanical injury. 
The leads are not to be placed where they may be brought 
into contact with oil or petrol. 


The commutator is to be enclosed, and the sparking 
coils are not to be placed where they can be exposed to 
explosive vapour. 


9. In paraffin engines where lamps are used for ignition 
or for vaporizing, these lamps are to be fixed by some 
suitable bracket, and the flame enclosed when in use. 


10. The water circulating pump sea suction is to have a 
cock or valve on the vessel’s skin placed on the turn of the bilge 
in an easily accessible position, and the circulating pipe is to 
be provided with an efficient strainer which can be cleared 
inside the vessel. The discharge overboard is to be fitted 
with a cock or valve on the vessel’s skin if it is situated 
under or near the load line of the vessel. 


11. (a) The pumping arrangements are to be the same as 
would be required for steam vessels of similar size and power, 
with the exception that a bilge suction need not be fitted 
to the main engine water circulating pump. In the cases of 
vessels fitted with water ballast, the water ballast pump is to 
be fitted with a direct suction from the engine room bilges. 
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_ (4) In open launches and in auxiliary vessels not 
greater than 80 feet Rule length, power pump suctions may 
be dispensed with, provided manual pumps be fitted for the 


situated below the upper deck. 


The manual pumps are to be workable from the upper 
deck, and the tail pipes are to be fitted with suction roses. 

The inside diameters of the tail pipes of manual pumps 
are to be } inch, for every 25 feet of the Rule length plus 
one inch. No tail pipe is, however, to be less than 1} inches 
or need be more than 24 inches bore, except in vessels not 
greater than 25 feet Rule length, where they may be 1 inc 
bore. 

The diameters of the barrels of manual pumps are to 
be twice the diameter of their tail pipes. . 


12. Where the cylinder liners are made of hard close 
grained cast iron of plain cylindrical form, accurately 
turned on the outside as well as bored on the inside, so that 
their soundness can be ascertained by inspection, they need 
not be hydraulically tested by internal pressure. If, how- 
ever, they are made of complicated form, the question of 
testing is to be submitted. 


13. The water jackets of the cylinders, and the water 
passages of the cylinder covers and pistons are to be tested by 
hydraulic pressure to 30 lbs. per square inch and are to be 
perfectly tight at that pressure. 


14; The exhaust pipes and silencer are to be efficiently 
water cooled or lagged to prevent damage by heat, and if the 
exhaust is led overboard near the water-line, means are to be 
provided to prevent water from being syphoned back to the 
engine, : 

15. If compressed air receivers are fitted, they are to 
comply with the requirements of Section 6 (Rules for 
Heavy Oil Engines). 


16. The machinery is to be tried under full working 
conditions, the report stating the approximate speed of vessel, 
the number of revolutions of the engines at full power, both 
ahead and astern, and the lowest number of revolutions of 
the engines which can be maintained for manceuvring purposes. 


RULES FOR DETERMINING SIZES OF SHAFTS. 


Section 8. 1.—(a) The crank, intermediate and 
other shafts, if of ordinary mild steel having a tensile 
breaking strength of 28-32 tons per square inch, are to be 
of not less diameters than those given by the following 
formula. 
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purpose of efficiently draining each compartment which is - 


(b) Where shafts are proposed to be made of special 
high tensile steel, their sizes should be submitted for con- 
sideration. : 


2. Crank Shafts.—The diameter of the crank shaft of 
the main engines is not to be less than that given by the 
following formula :— 


Diameter of crank 


shaft, in inches = a/ D x(AS+BL) 


or millimetres 
where D = diameter of cylinder, in inches or 

millimetres, 

§S = length of stroke, in inches or 
millimetres, 

L = span of bearings adjacent to a crank, 
measured from inner edge to inner 
edge, in inches or millimetres. 


The values of A and B given in Table I. apply to 
engines in which there are bearings adjacent to each side 
of each crank. If there are two cranks between consecutive 
bearings the same Rules will apply, but L will be the span 
of bearings from inner edge to inner edge adjacent to 
the two cranks. 


‘TABLE I. 
4 CycLE 2 CycrE | For Smooth Water, For Open Sea 
SINGLE SINGLE | Service Values of | Service Values of 
AcTING Acting | a 
Encines. | Encines. A B A | B 


pea PY pre =a f 
1,2,30r4Cyls|1or2Cyls| °025 | -022 | -028 | -024 
gg 8, | 081 | “021 | -034 | -028 
ae 4 ,, | 085 | 020 | 039 | -022 
188 55 6 , | 048 | °017 | -058 | -019 


8. For engines of the aforementioned types driving 
auxiliary machinery, the diameters of the crank shafts may 
be 5 per cent less than given by the foregoing formula 


_ applying to main engines for open sea service. 


4, Crank Webs.—In solid forged shafts the breadth of 
the webs should not be less than 1°33, and the thickness not 
less than *56 times the diameter of the shaft as found by 
the foregoing formula or if these proportions are departed 
from, the webs are to be of equivalent strength. 
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5, Intermediate Shafts.—The diameter of the inter- 7. Thrust Shafts.—The diameter at the collars of thrust 
mediate shafts is not to be less than that given by the shafts transmitting torque is not to be less than 1°05 times 
following formula :— that required for the intermediate shaft. Thrust shafts may 

be tapered down outside the collars to the diameter required 


Diameter of intermediate shaft, | __ C 3 
F dei! / 


in inches or millimetres ... D’x S$ for the intermediate shaft. 


where D = diameter of cylinder, in inches or millimetres, ’ 
8. Tube Shafts (shafts passing through stern tubes but 
not carrying the screw propellers).—The diameter of the tube 


C is a coefficient found from Table II. by interpolation shaft is not to be less than 1:05 times that required for the 


S = length of stroke, in inches or millimetres, 


from the values found for A :— intermediate shaft, and any part of the shaft within the 
_ UE KS tube which may be exposed to sea water is not to be less 
W x d’ x R’ than 1:075 times that required for the intermediate shaft. 


where I) = diameter of cylinder, in inches, 
9. Screw Shafts (shafts carrying the screw propellers). 


—(a) The diameter of the screw shaft is not to be less than 
that given by the following formula :— 


S = length of stroke, in inches, 
d = diameter of fly wheel, in feet, 
R = revolutions of engines per minute, 


W = total weight of fly wheel, in tons. Diameter of screw shaft, in inches or milimetres=1-4-F 
where d is the diameter required for the intermediate shaft, 
TABLE II. in inches or millimetres, 
P is the diameter of the propeller, in inches or 
FOR SMOOTH WATER SERVICE. millimetres, 
C = 144 when the shaft is fitted with a continuous 
4 CYCLE 2 CYCLE Values of the Coefficient C liner, or 
SINGLE SINGLE where 
AcTING AcTING C = 100 when the shaft is not fitted with a con- 
ENGINES. ENGINES. | 4—-0025 | A=-0050 | A=-0100 tinuous liner. 
2 Oyl. 1 Cyl. 240 250 256 (6) Screw shafts which run in stern tubes may have the 
Beis, — "255 264 "270 end forward of the stern gland tapered down to a diameter, 
: .,, - ae 272 277 289 at the coupling flange, of 1:05 times d. 
6 3 ‘298 "301 "B04 
8 » a *322 *824 *825 10. Bronze Liners on Shafts.—(a) The thickness of 
12 ,, 6 5 "363 "364 "365 liners fitted on screw shafts, or on tube shafts, in way of the 
hen moray 5 bushes, is not to be less than that given by the following 
FOR OPEN SEA SERVICE. formule :— 
ag be ee eee 
ee Aare Values of the Coefficient C 32 = 32 
INGLE INGLE where | . : és 
Aotine Aotmea where t is the thickness of the liner, in inches, 
ENGINES. ENGINES. | a—-oo25 |A—-0050 | A—0100 t,, is the thickness of the liner, in millimetres, 

5 ; See ey is the di i the sc tube shaft 
at | 3 | ae | ar | ae | 
x, sil 269 | 276 | -283 i eee : 

a 5s 2» "286 291 296 (6) The.thickness of a continuous liner between the 
6, 3 5 ‘B18 "B16 line bushes is not to be less than }t or 4t,,. 
ae APs “338 “340 “341 
12 ,, 6 5, “382 “382 "383 (c) Continuous liners should be cast in one piece or, if 
made of two or more lengths, the junctions of the separate 


6. If a separate fly wheel shaft is fitted its diameter is to pieces are to be made by fusion through the whole thickness 
be at least equal to that of the crank shaft. of the liner. 
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(d) Liners are to be carefully shrunk on, or forced on to 
the shafts by hydraulic pressure. Pins are not to be used 
to secure the liners. ; 


(e) If the liner does not fit tightly between the bearings 
in the stern tube, the space between the shaft and the liner 
is to be charged or forced with a plastic material insoluble 
in water and non-corrosive. 


(/) Effective means are to be provided for preventing 
water from having access to the shaft at the part between 
the after end of the liner and the propeller boss. 


11. Stern Bush.—The length of the bearing in the stern 
bush next to and supporting the propeller is not to be less 
than 4 times the diameter required for the screw shaft under 
the liner. 


12. Couplings.—(@) The diameter of the coupling bolts 
at the joining faces of the couplings is not to be less than 
that given by the following formula :— 


Diameter of coupling bolts, | __ ST Pe 
in inches or millimetres...) S5xnxXEr 


where d is the diameter required for the intermediate 
shafts, in inches or millimetres, 


n is the number-of bolts in the coupling, 


r is the radius of the pitch circle of the bolts, in 
inches or millimetres. 


(6) The thickness of the coupling flanges at the pitch 
circle of the bolt holes is not to be less than the diameter of 
the coupling bolts, at the face of the coupling. The thick- 
ness of the screw shaft coupling flange is not to be less than 
*25 of the diameter required for the intermediate shaft. 


(c) The radius of curvature at the fillet where the flange 
starts from the shaft should not be less than *125 times the 
diameter of the shaft adjacent to the flange. 


(d) Where couplings are separate from the shafts, pro- 
vision is to be made to resist the astern pull. 


71, Fencuurcu Srrext, Lonvon, E.C.3, 
12th December, 1929. 
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PETROL AND PARAFFIN TANKS AND 
CONNECTIONS. 


Section 4. 1. All fuel tanks and their fittings are 
to be in accordance with Section 20 (Rules for Steel 
Ships), as far as applicable. 

2. Strong and readily removable metallic gauze dia- 
phragms are to be fitted at all openings on_ petrol 
tanks, 


8. Glass gauges are not to be fitted to fuel tanks 
containing either petrol or paraffin. 

4, Filling pipes are to be carried through the deck so 
that the gas displaced from the tanks has free escape to 
the atmosphere. 


5, Separate fuel tanks are to be provided with metal or 
metal-lined trays to prevent any possible leakage from them 
flowing into the bilges, or saturating woodwork. Arrange- 
ments are to be provided for emptying the tanks and 
draining the trays beneath them. For petrol tanks the 
trays are to be fitted with drains leading overboard where 
possible or they are to be gauze-covered trays with means 
for draining them. 


6. All petrol or paraffin fuel pipes are to be of annealed 
seamless copper with flexible bends. Their joints are to be 
conical, metal to metal. A cock or valve is to be fitted at 
each end of the pipe conveying the fuel from the tank to 
the carburettor or vaporizer. The fuel pipes are to be led 
in positions where they are protected from mechanical 
injury and can be exposed to view throughout their whole 
length. 


7. The engine room, and the compartment in which 
the fuel tanks are situated, are to be efficiently ventilated. 
8. An approved fire extinguishing apparatus is to be 
supplied. 
PERIODICAL .SURVEYS. 


Section 5. ‘The periodical surveys of the machinery 
are detailed on pages 21 and 22 under “Petrol, Paraffin, 
and Heavy Oil Engines.” 


By order of the Committee, 
ANDREW SCOTT, 
Secretary. 


RULES FOR THE CONSTRUCTION AND SURVEY 
HEAVY OIL ENGINES AND THEIR AUXILIARIES. 


OF 


GENERAL. 


Section 1. In vessels propelled by Heavy Oil 
Engines, the Rules as regards Machinery are the same 
as those relating to steam engines, so far as regards the 
testing of material used in their construction and the 
fitting of sea connections, discharge pipes, shafting, stern 
tubes, and propellers. 


CONSTRUCTION. 


Section 2. 1. In vessels built under Special Survey 
and fitted with heavy oil engines, the engines are also to be 
constructed under Special Survey. 


2. In cases of heavy oil engines being built under Special 
Survey, the distinguishing mark > will be noted in Red, 
thus :—>&LMO or *kNE, 


3. In order to facilitate the inspection, the plans of 
the machinery are to be examined by the Surveyors, and 
the dimensions of the shafts are to be submitted for 
approval. 


4, The Surveyors are to examine the materials and 
workmanship from the commencement of the work until 
the final test of the machinery under full power working 
conditions ; any defects are to be pointed out as early as 
possible. 


5. Any novelty in the construction of the machinery 
is to be reported to the Committee and submitted for 
approval. 


6. The auxiliary engines used for air compressing, 
working dynamos and ballast, or. other, pumps, are also to 
be surveyed during construction. 


SINGLE ACTING ENGINES. 
RULES FOR DETERMINING SIZES OF SHAFTS. 


Section 3. 1—/(a) The crank, intermediate and 
other shafts, if of ordinary mild steel having a tensile 
breaking strength of 28-32 tons per square inch, are to be 
of not less diameters than those given by the following 
formule. 


(>) Where shafts are proposed to be made of special 
high tensile steel, their sizes should be submitted for con- 
sideration. 


2. Crank Shafts.—The diameter of the crank shaft of 
the main engines is not to be less than that given by the 
following formula :— 


Diameter of crank 
shaft, in inches > = Hb ’ 
or millimetres D*? x (AS + BL) 
where [ID = diameter of cylinder, in inches or 
millimetres, 


S = length of stroke, in inches or 
millimetres, 


L. = span of bearings adjacent to a crank, 
measured from inner edge to inner 
edge, in inches or millimetres. 


A and B are coefficients dependent upon 
the designed maximum and mean 
indicated pressures and are found 
from Table I. 


Where the designed maximum pressure andjor the 
designed mean indicated pressure are intermediate between 
the standard pressures given in Table I., the coefficients 
A and B are to be found by interpolation between those 
given in the Table. 
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VALUES OF COEFFICIENTS. 


TABLE I. FOR CRANK SHAFTS OF SINGLE ACTING ENGINES. 


2 Firing together. 


4 CYCLE 2 CYCLE 
pence idea RNOMLER EAT he. UtOn. MAXIMUM PRESSURE 400 LBS. PER SQ. INCH. 
ENGINES. ENGINES. —. 
NUMBER page alg Sea Rie aor ee te orp Ba ee 
orLiNpEns, : | A B A B A B A B A B 
lor2 017 O31 026 031 018 062 025 058 036 054 
ia 3 27 ih = ae ris i 038 fe a 050 050 
4 028 028 040 028 026 058 040 054 061 048 
5 030 027 “O44 027 028 vob 048 051 068 047 
6 O31 a “O45 027 Ps 058 051 051 070 046 
7 033 027 049 027 O34 O54 058 049, i] 076 045 
8 ‘| -036 027 053 027 038 D4 064 048 079 045 
9 O41 026 “058 026 043 “ O51 070 046 -090 “042 
10 O45 24 065 24 “O45 051 072 O46 514 O41 
oa 11 O44 026 064 026 O46 ; 053 074 046 104 O41 
12 ; O45 ; 026 067 026 “047 053 076 046 +109 «040 
eh hie ae I 040 026 057 026 036 “O54 059 049 085 O43 
: Se acs O45 024 061 024 “O41 053 069 046 093 O42 | 
sae i ” 086 | -022 060 a 096 043 188 038 
aes aoe 071 a 022 094 022 ie - 112 040 “142 037 
12 065 022 091 e 078 046 112 040 147 037 
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TABLE I.—continued. FOR CRANK SHAFTS OF SINGLE ACTING ENGINES. 
VALUES OF COEFFICIENTS. 
2 CYCLE 
‘Bn =< pes MAXIMUM PRESSURE 500 10 700 LBs. PER SQ. INCH. 
‘gscises. | ENGINES. — 
= —_— | M.LP. 40 Ibs. M.I.P. 60 Ibs. M.I.P. 80 Ibs. M,I.P. 100 Ibs. M.L.P. 120 Ibs, M.I.P. 140 Ibs. M.L.P. 160 Ibs. 
yUMBER NUMBER per sq. inch. per sq. inch. per sq. inch. per sq. inch. per sq. inch. per sq. inch, per sq. inch. 
or OF 3 
CYLINDERS. | CYLINDERS. A B A B A B A B A B A B A B 
} 2,3 or4| lord -030 “067 “046 “067 “O61 -067 “O76 “067 “O89 -067 “099 ‘067 “108 -067 
Hor 6 3 “O42 “O64 “O59 “O64 “070 “O64 “082 “O64 “096 “O64 “111 “O64 +120 “O64 
7or8 4 “O45 “062 ‘O62 “062 -079 “062 “O92 “O62 “110 “062 127 “062 “143 “062 
9orl10 5 -047 “061 “O64 “061 “082 “061 *101 ‘O61 -121 “061 +135 “061 “150 “061 
6 “049 “O61 “066 “O61 -084 -061 “103 -061 +123 “O61 137 “061 +153 “O61 
vi -O51 O61 7068 “O61 “086 “061 “106 -061 125 -O6L 140 “O61 “156 “O61 
8 053 ‘O61 -070 “O61 “088 “061 *109 “O61 128 “061 148 -061 +165 “061 
9 “059 “058 “080 *058 “101 058 122 -058 “144 -058 “163 058 181 -058 
10 “064 057 -088 “057 +112 O57 134 *057 +157 O57 178 “057 *198 *057 
11 -066 *056 “O91 “056 “115 *056 *139 *056 “161 -056 +182 “056 203 -056 
12 “069 “056 “093 “056 119 056 147 *056 “178 *056 202 “056 +223 056 
2 = “076 “O54 “105 O54 “136 “054 -160 “O54 “183 “054 -206 “O54 +232 O54 
together. 
2 Lae “078 053 “107 *053 “140 053 164 053 187 053 +210 *053 1237 -053 
together. 
2 Bu: ‘097 -050 “133 *050 “170 -050 +203 “050 +229 -050 +258 -050 +292 -050 
together. 
10 e 
2 Firing -107 “049 “141 “049 175 “049 +208 +049 +242 -049 +268 *049 +303 “049 
together. > 
12 : 
2 Pring -090 “O51 +126 “Oo1 “161 O51 196 *O51 +222 *051 +248 “O51 286 “O51 
together. 
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For heavy oil engines, with not more than three 
cylinders, driving auxiliary machinery the diameters of the 
crankshafts may be five per cent less than given by the 
foregoing formula. 

3. Crank Webs of Solid Forged Shafts.—In solid 
forged shafts the breadth of the webs should not be less 
than 1°33 times and the thickness not less than *56 times 
the diameter of the shaft as found by the foregoing formula, 
or, if these proportions are departed from, the webs are to be 
of equivalent strength. 

4, Crank Webs of Built Shafts.— (a) The dimensions 
of the crank webs of built shafts are not to be less than those 
given by the following formule :— 

i “625 x d 


t= 2x? 
aa am 


where h is the thickness of the web, measured parallel to 
the axis, in inches or millimetres, 
t is the thickness of metal around the eyeholes, 
measured radially, in inches or millimetres, 
d is the diameter required for the crank shaft, in 
inches or millimetres. 

(b) Crank webs are to be securely shrunk on the body 
pieces and crank pins, or to be forced on by hydraulic 
pressure. One or two keys or cylindrical dowels are to be 
fitted at the junction of the body pieces and webs. 

On the application of Owners, the Committee will be 
prepared to give consideration to the circumstances of any 
special case, 

5. Intermediate Shafts.—The diameter of the inter- 
inediate shafts is not to be less than that given by the 
formule :— 

For engines having a maximum } 
pressure under 350 Ibs. per | pata te abe 
square inch. Diameter of | = Cc a/ BLP: 
intermediate shaft, in inches J 
(Table IT.) 


ay BHP. 


(Table LIT.) 


pressure of 350 and under 

500 Ibs. per square inch, Dia- > = 
meter of intermediate shaft, 

in inches | 


For engines having a maximum | 


‘For engines having a maximum , ile ts eke 
pressure of 500 to 700 lbs. per | =C af B.H.P. 
square inch. Diameter of R 


intermediate shaft, in inches | (Table 1V.) 


where B.H.P. = designed maximum brake horse 
power, 
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R = revolutions of engines per minute. 


C is a coefficient found from Tables II. or 
III., by interpolation from the values 
found for A, or from Table IV. by 
interpolation from the values found for 
A and the piston speeds. 


In using Tables LL., II. and LV. the appropriate value 
of A is found thus : — 


where ED = diameter of cylinder, in inches, 
S = length of stroke, in inches, 
d = diameter of fly wheel, in feet, 
R = revolutions of engines per minute, 
W = total weight of fly wheel, in tons. 


Where a fly wheel is not fitted, but where there are 
special balance weights at the crank webs, the value of A 
may be found from the formula :— 


gon eal 


624 x w x rx R? 


where D = diameter of cylinder, in inches, 
S = length of stroke, in inches, 
r = radius of gyration of balance weights, in 
feet, 
R = revolutions of engines per minute, 
w = total weight of balance weights, in tons. 


Where a flywheel and special balance weights are 
fitted, the value of A, may be found from the formula :— 


A=. D’x § 
(6°24 x wr’ + Wd?) x R?’ 


6. Fly Wheel Shaft.—The diameter of the fly wheel 
shaft is to be at least equal to that of the crank shaft. 


7. Thrust Shafts.—The diameter at the collars of 
thrust shafts transmitting torque is not to be less than 1°05 
times that required for the intermediate shaft. Thrust 
shafts may be tapered down outside the collars to the 
diameter required for the intermediate shaft. 


8. Tube Shafts (Shafts passing through stern tubes but 
not carrying the screw propellers).—The diameter of the 
tube shaft is not to be less than 1°05 times that required for 
the intermediate shaft, and any part of the shaft within the 
tube which may be exposed to sea water is not to be less 
than 1:075 times that required for the intermediate shaft. 
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9. Screw Shafts (Shafts carrying the screw pro- 
pellers).—(a@) The diameter of the screw shaft is not to be 
less than that given by the following formula :— 


Diameter of screw shaft, in inches or millimetres = a+e 


where d_ is the diameter required for the intermediate 

shafts, in inches or millimetres, 

P is the diameter of the propeller, in inches or 
millimetres, 

C = 144 when the shaft is fitted with a con- 
tinuous liner, or 

C = 100 when the shaft is not fitted with a 
continuous liner... 


(4) Screw shafts which run in stern tubes may have the 


end forward of the stern gland tapered down to a diameter 
at the coupling flange, of 1°05 times d. 


? 


10. Bronze Liners on Shafts.—() The thickness of 
liners fitted on screw shafts or on tube shafts, in way of 
the bushes, is not to be less than that given by the 
following formule :— 

9 9 
a4 ze one wee —— 
where t is the thickness of the liner, in inches, 
t,, 1s the thickness of the liner, in millimetres, 
d is the diameter required for the screw or tube shaft 
under the liner, in inches or millimetres. 


t 


(b) The thickness of a continuous liner between the 
bushes is not to be less than 3t or 3t,,. 


(c) Continuous liners should be cast in one piece, or, if 
made of two or more lengths, the junctions of the separate 
pieces are to be made by fusion through the whole thickness 
of the liner. 


(d) Liners are to be carefully shrunk on, or forced on to 
the shafts by hydraulic pressure. Pins are not to be used to 
secure the liners. 


(e) If the liner does not fit tightly between the bearings 
in the stern tube, the space between the shaft and the liner 
is to be charged or forced with a plastic material insoluble 
in water and non-corrosive. 


(f) Effective means are to be provided for preventing 
water from having access to the shaft at the part between 
the after end of the liner and the propeller boss. 


11. Stern Bush.—The length of the bearing in the 
stern bush next to and supporting the propeller, is not to be 
less than 4 times the diameter required for the screw shaft 
under the liner. 


12. Couplings.—(a) The diameter of the coupling bolts 
at the joining faces of the couplings is not to be less than 
that given by the following formula :— 


Diameter of coupling bolts, a ame oo 


in inches or millimetres... SboxX exec 


where d is the diameter required for the intermediate shafts, 
in inches or millimetres, 
n is the number of bolts in the coupling, 
r is the radius of the pitch circle of the bolts, in 
inches or millimetres, 


(>) The thickness of the coupling flanges at the pitch 
circle of the bolt holes is not to be less than the diameter of 
the coupling bolts, at the face of the coupling. The thick- 
ness of the screw shaft coupling flange is not to be less 
than *25 of the diameter required for the intermediate 
shaft. 


(c) The radius of the curvature at the fillet where the 
flange starts from the shaft, should not be less than °125 
times the diameter of the shaft adjacent to the flange. 


(d) Where couplings are separate from the shafts, pro- 
vision is to be made to resist the astern pull. 
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TABLE II. FOR INTERMEDIATE SHAFTS OF SINGLE ACTING ENGINES 


"MAXIMUM PRESSURE UNDER 350 LBS. PER sQ. INCH. 


4 CrcLE 2 CYCLE bi VALUES OF COEFFICIENT G WHERE 
Since Acting |SinGLE ACTING = 
ENGINES. ENGINES. ; _ 
— = A =-0015 A = -0025 A = +005 =-010 A=-015 ap 
NUMBER OF NUMBER OF BALANCE WEIGH 
CYLINDERS. CYLINDERS. 
lor2 .. 5 eae 4-26 4-48 5-02 5-92 — - 
83 ord 2 4-17 - 420 4:25 4:38 4-55 5-96 
5or6 3 AAD AAT 4-20 4-26 4-35 4-90 
Yor8 4 4-10 4:18 4-16 4-24, 4-32 4:77 
9 or 10 5 4-07 *) 07 4-09 414 4-18 4-34 
11 or 12 6 ~ 406 4-06 4-06 4-08 4:10 4-18 
5 ee ” 4-05 405 4-05 4-06 4-06 4-09 
= 8 4-04 4-04 4-04 4-04 4-04 4-04 
on : 9 4-03 4-08 4-03 4-03 4-03 4-08 
' r —_ — 
= ; 10 4-03 4-038 4-03 4-03 4-03 4-038 
— i}, 4-02 4-02 4.02 4-02 4-02 4:02 
ud 12 4-02 402 4-02 402° 4-02 4-02 
4 . 
—— 2 Firing 4-13 4-20 4-38 4-67 4-87 5:8) 
together. i 
6 
= 2 Firing 4-12 4-19 : 4-32 4-50 4-68 5-13 
together. : 
5 ; 
— 2 Firing 4-10 4-15 4-24 4-36 4-43 4:70 
together. 
_ 2 a 4-07 4-10 4-15 4-22 4:27 
together. 
iy 12 
te @ Firing 4-04 4-05 4-08 4-11 4-12 
Y hie ae | i ior. - " 4 


_ 4 CYCLE 


| ‘$incLE ACTING 
ENGINES. 


NUMBER OF 
CYLINDERS. 


{or2 


III. FOR INTERMEDIATE SHAFTS OF SINGLE ACTING ENGINES. 


2 CYCLE 
Since AcTING 
ENGINES. 


NUMBER OF 
CYLINDERS. 


VALUES OF COEFFICIENT C WHERE 


MAXIMUM PRESSURE 350 AND UNDER 500 LBS. PER SQ. INCH. 


A=010 


NO FLY WHEEL OR 
BALANCE WEIGHTS. 


Bord 


5 or 6 


78 


9 or 10 


1112 


12 


4 


2 Firing 
together. 


4-19 


6 


2 Firing 
together. 


4-18 


4-66 


4-81 


8 


2 Firing 
together. 


4-12 


4-43 


10 


2 Firing 
together. 


4-10 


12 


4-12 


4-27 


4-31 


4-43 


TT © 5S le See eee 2 Se 
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TABLE IV. FOR INTERMEDIATE SHAFTS OF SINGLE ACTING ENGINES. 


MAXIMUM PRESSURE 500 To '700 LBS. PER SQ. INCH. 


2 Crone Sincere Acting ENGINES. 4 Crone Sincte Acting EnGINEs. 
VALUES OF ae bari: Reter Fetal DOS ae shang VALUES OF ee peas Ret per Minute, nai 
A. A. 
sadneerw: 850 | 1000, atone: reer okpanine 850 1000 aaa 
. 5 “AS . : . 
OBS Sop ce keblics 4 - AeA #22 #57 0015 | 4-40 436 4-38 4-29 
54 ba nia es ne | Neel 1,2,3 002 | 4-66 4-59 4:50 4-45 
O05 ‘ 5.9 ts 4 % ‘ 
a ek EE a 4 -005 16 4-95 4-78 464 
14 ha apt ini aa ves 010 5-72 5-34 5-05 481 
+0025 4:87 4-33 4-29 4-26 My i 
. . 5 ° . 
| eee ow | am | am | om | | 
: 0025 4-42 4-38 4-38 427 | 
0015 | 414 418 4-12 4-11 5 bed phe Eel LAs tag 
eos es ie oy a8 010 5-10 4-83 4-61 448 | 
005 | 4:88 4-31 4-25 421 | 
a5 it pe re he 0015 4-20 4-18 4-16 ou | 
Ax 0025 4-30 4-26 4-22 419 
7 Sat Niggas oe — he 005 4-52 4-40 4-30 424 
0025 411 4-09 4-09 4-07 6 010 “75 4°58 4-38 4.98 
005 4-18 4-15 4-11 409 “O15 4-88 4-60 4-43 430 | 
-010 4-28 4:21 4-14 4-10 No Fly Wheelojr) - gn = ee 
8 O27 4-78 4-52 4:35 | 
O15 4-33 4-24 4-16 4-11 Batante Weumt ; ! 
No Fly Wheel ojr s QO by " 
Batanve Weisnt|s.|_ 4-47 ES — = 0015 4:17 414 4-18 412 | 
0015 to-010) 4-06 +06 4-06 4-06 pee ri ioe aie Lin 
“015 4-10 4-06 4-06 4-06 i 
005 4-36 4-30 -| 4-28 4-19 
Bomematec| 415 | 406 | 406 | 4-06 e 15 36 a | 
ance We 010 4-58 4-36 4-28 421 | 
cluding NoFly| 4 ae Ys 015 4-63 4-40 4-30 4-29 
05 4-05 05 05 : i 22] 
Balance Welght/s, : po Fi ek er) a7 4-52 4-34 424 | 
4 4-04 4-04 4-04 4-04 | 
: 4-03 4-03 4-03 4-03 0015 4-13 4-11 4-10 408 | 
ithe 4-03 ~ 4-08 4-03 4-03 0025 4-18 4-15 4-12 410 | 
na 4-02 402 |. 4:02 4-02 8 005 4-27 4-2] 4-16 4130 | 
- 4-02 4-02 4-02 4-02 010 4-37 4-25 4-19 4-14 
a ——— “O15 “48 27 i “15 
0015 4-87 4-78 4-70 4-63 Pion TE g : i - : ¥ i ; i 
ernie 0025 5-85 5-18 5-02 4-87 Balance Weights.) 4°08 | 
coun 005 6-16 5:77 5-45 5-19 = pa | 
/-——} —— ——__] —__ -____- ‘ A “e | 5 H 
0015 443 .| 437 4:30 4-26 6 : 30 , 99 F Pa yee | 
© 6 0025 | 4-66 454 4-46 4-36 aha vis yh es ce 
acne) | 005 5-06 4-79 4-61 4-48 9 ae. ; ee ae fs 
010 541 5-02 4-74 455 ab ae pire ay re 
*O015 4-24 4-20 4:17 4-15 No Fly Wheel of “37 4-23 417 4-12 
0025 432 | 427 4-22 4-18 anemen a o% ; 
005 4-58 4-38 4-27 4-21 | 
010 4-70 4-48 4-32 4-24 0015 to-015| 4:18 | 4-09 4-06 4-06 
. 015 4-78 4-50 434 425 || 410 
pe ren t 4-00 4-60 4-39 4:27 Dele Weate | 422 4-14 4-10 4-06 
“0015 4-12 4-09 4-08 4-07 eal Gres beth aa 
0025 4-16 4-13 4-10 4-08 et 
005 424 [ 418 4-13 4-08 jineiuding ae fy os Pe 
010 4-32 4-21 4-15 4-10 il ce Baitnce. nil ad ek 4 
O15 4-85 4-22 4-16 4-10 id 
melee Wahl} 4°42 4-25 417 . 4-12 ar: 
0015 t0-005, 4-06 4-05 4-04 4-03 
“010, 015 12 4-05 4-05 4-05 4-05 
gaNoFly |¢ 4-11 4-06 4-05 4-04 


ance Weights. 


| 


500 LBS. PER SQ. INCH MAXIMUM PRESSURE AND 100 LBS. PER SQ. INCH MEAN INDICATED PRESSURE (TOP AND BOTTOM). 


DOUBLE ACTING ENGINES. 
RULES FOR DETERMINING SIZES OF SHAFTS. 


Section 4. 1.—(a) Thecrank, intermediate and other 
shafts, if of ordinary mild steel having a tensile breaking 
strength of 28-32 tons per square inch, are to be of not 
less diameters than those given by the following formule. 


(6) Where shafts are proposed to be made of special high 
tensile steel, their sizes should be submitted for consideration. 


2. Crank Shafts.—(a) Where the designed maximum 
and mean indicated pressures are 500 and 100 Ibs. per 
square inch respectively, the diameter of the crankshaft 
of the main engines is not to be less than that given by 
the following formula :— 
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Diameter of crank 
shaft, in inches 


ee 
or millimetres V/ x (AS + BL) 
where [) = diameter of cylinder, in inches or millimetres, 

S = length of stroke, in inches or millimetres, 

L. = span of bearings adjacent to a crank, measured 
from inner edge to inner edge, in inches or 
millimetres. 

A and B are coefficients found from Table V. 


Where the designed maximum and mean indicated 
pressures are other than 500 and 100 lbs. per square inch 
respectively, or where special arrangements of cranks and 
firing orders are adopted, the sizes of the shafting will be 
specially considered, 


TABLE V. FOR CRANK SHAFTS OF DOUBLE ACTING ENGINES. 


2 CrcLE DousLeE AcTING ENGINEs. 4 CycLtE DovsLe ActTinc ENGINES. 
NUMBER ARRANGEMENT VALUES OF COEFFICIENTS. | NUMBER ARRANGEMENT eet sha es VALUES OF COEFFICIENTS. 
oF OF oF iss FIRING i 
CYLINDERS. CRANKS. A B CYLINDERS. CRANKS. ‘ A B 
| 
t = didi a : a | a = 063 044 
2 — “104 038 rr rei lie ai 
2 _ — “104 -0388 
3 ~- 076 042 if 
3 | — — 094 039 
4 -k 116 037 | > 7 eae os 2455 _ 
—_ — “15 “O34 
4 ~{. “159 034 4 | ; . 9 3 
5 ke “127 -036 
7 6 a» No wiki 127 087 
6 p= “141 035 
>K ta = TT Cylinder End: 
nder Ends ae 
~~ —-|- 8 -f- “Gis tense. 200 032 
7 ae 149 034 
8 *K "189 “082 — Cylinder Ends 
‘wo nder 
= oe 6 wi rire tigekend "185 “032 
SS 196 032 
on. ASt ORB Four Cylinder Ends 
0 
8 a Fire together. “355 028 
aaa 324 028 
Section 4 
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For heavy oil engines, with not more than three 
cylinders, driving auxiliary machinery the diameters of the 
crankshafts may be five per cent less than given by the 
foregoing formula, 


8. Orank Webs of Solid Forged Shafts.—In solid 
forged shafts the breadth of the webs should not be less 
than 1°33 times and the thickness not less than *56 times 
the diameter of the shaft as found by the foregoing 
formula, or, if. these proportions are departed from, the 
webs are to be of equivalent strength. 


4, Crank Webs of Built Shafts—(a) The dimensions 
of the crank webs of built shafts are not to be less than those 
given by the following formule :— 


hi==.:625-x.d 


where h is the thickness of the web, measured parallel to the 
axis, in inches or millimetres, 
t is the thickness of metal around the eyeholes, 
measured radially, in inches or millimetres, 
d is the diameter required for the crank shaft, in 
inches or millimetres. 


(b) Crank webs are to be securely shrunk on the body 
pieces and crank pins, or to be forced on by hydraulic 
pressure. One or two keys or cylindrical dowels are to be 
fitted at the junction of the body pieces and webs. 


On the application of Owners, the Committee will be 
prepared to give consideration to the circumstances of any 
special case. 


5. Intermediate Shafts.—Where the designed maxi- 
mum and mean indicated pressures do not, exceed 500 and 
100 Ibs. per square inch respectively, the diameter of the 
intermediate shaft is not to be less than that given by the 
formula :— 


Diameter of intermediate shaft, a i BHP. 
R 


in inches . bee x 


_ 


Where B.H.P. =Designed maximum brake horse power. 
R=Revolutions of engines per minute. 


C is a coefficient found from Table VI. by 
interpolation from the values found for A and the piston 


speeds. 
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In using Table VI. the appropriate value of A is found 
thus :— 


D’x S 
A=W x dx R? | 


where ED = diameter of cylinder, in inches 


S = length of stroke, in inches, 
d = diameter of fly wheel, in feet, 
R = revolutions of engines per minute, 


W = total weight of fly wheel, in tons. 


Where a fly wheel is not fitted, but where there are 
special balance weights at the crank webs, the value of A 
may be found from the formula :— 


inl D’x S$ 
A= (24x wx x R? 


where D) = diameter of cylinder, in inches, 
S = length of stroke, in inches, 
r = radius of gyration of balance weights, in feet, 
. R = revolutions of engines per minute, 


w = total weight of balance weights, in tons. 


Where a fly wheel and special balance weights are fitted, 
the value of A may be found from the formula :— 


re D’x $ 


= (624 x wr? + Wa?) x R? 
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TABLE VI. FOR INTERMEDIATE SHAFTS OF DOUBLE ACTING ENGINES. 


500 LBS. PER SQ. INCH MAXIMUM PRESSURE AND 100 LBS. PER SQ. INCH MEAN INDICATED PRESSURE (TOP AND BOTTOM). 


2 CyrcrE DovsLe AcTinG ENGINES. | 4 CycLE DovsLe Acting ENGINES. 
| 
| VALUES OF COEFFICIENT C FOR THE FOLLOWING VALUES OF COEFFICIENT GC POR THE FOLLOWING 
cag PISTON SPEEDS IN FEET PER MINUTE. || NUMBER miata PISTON SPEEDS IN FEET PER MINUTE. 
— oF ~ 
A. ; A. 
oie 850 1000 a os a | ee fis | 850 1000 se pie, 
“OO15 4-48 4-47 4-46 4-44 
eee aids sts ies ps a 0015 4-59 4-57 4-55 4-52 
ad : este 0025 5-01 4-96 4-91 485 
0015 4-21 4-20 4-19 4-18 
0025 4°35 4-81 4-28 4-26 
005 4-68 458 4-50 4-43 2 0015 4:54 452 tial = 
10 5-15 4-92 4-74 459 | 90°" “0025 —— eid seh ae 
0015 4-69 4-65 4-61 457 | 
: esi -0025 D-D4 be41 5:27 515 
0015 4-11 411 4-10 4-09 
0025 4-17 4-16 4-14 418 t res 
005 4-30 4-25 4-21 4-18 0015 4°58 4°48 £45 ye 
010 4-50 4-37 4-28 4:22 3 0025 4-86 4-75 4:65 
015 4-62 4-47 4-32 4-25 005 5-45 5-20 4-98 4-80 
Paine Weighiat| Onl 4-70 447 4:31 
-OO15 4-20 4-18 4-16 ALD 0015 4-69 4-61 4-53 4-47 
0025 4-30 4-26 4-22 4-19 4 -0025 5-11 4-89 4-74 4-62 
“005 4-53 4-4] 4-31 4-95 *005 5-65 5-24 5-03 4-81 
-010 4-78 4-56 4-40 4-30 
O15 4-91 4-68 4-47 4-32 
No Fly Wheel or \ 5-35 4-84 4-55 4-38 0015 4-09 4-08 4-07 4-06 
aint ath -0025 413 4-10 4-09 4:07 
O15 to 0025} 4-05 4-04 4-04 4-04 ud -005 4-18 4-14 4-11 4-08 
-005 to O15 4-10 4-07 4-06 4-05 Simultaneous -010 4-23 4-17 4-12 4-09 
No Fly Wheel or Firing. ¢ 
Balance Weights 4-16 4-10 4-07 4-06 O15 4-26 4:18 413 4-10 
~|- No Fly Wheel or | 4-34 4-21 4-14 4-11 
0015 to -0025 4-06 4-05 4-04 4-04 paler een 
-005 to -015 4-12 4-09 4-07 4-05 aan 
Tales woienes|| 4°16 4-11 4-08 4-06 0015 4-15 4-13 4-10 4-08 
All Values, +0025 4-20 4°16 4:13 4-10 
Bate ere col. 404. 4-04 4-04 4-04 a 005 4-28 4-20 4-15 4-12 
Balance Weights. nt ane : -010 4-35 4-23 4°17 4-13 
. 4-03 4-03 4-03 4-08 Risin, O15 4-38 4-24 418 4:18 
. P 414 
? 4-02 4-02 4-02 4-02 Salewegba|: Oe? 7 aan 
0015 419 417 4-15 4°18 
-0025 4-27 4-23 419 4-16 6 -0015 4-92 478 4-65 4:58 
005 4-45 4-31 4-24 4-19 bi 
O10 4-60 4-40 4-28 4-21 : 
O15 4-68 4-46 4-30 gos’ |e 0025 531 5-06 484 467 
Fire t ther. = 
BatanceWeights}| 4°91 4-54 4-35 4-25 aa 
0015 4-32 4-26 4-21 4-18 
+0025 4-47 4-34 4-26 4-21 8 “0015 5:07 4-84 4-67 4:53 
-005 4-64 4-46 4-31 4-23 a ; 
-010 4-80 4-52 4°35 4-25 etre 
O15 4-86 455 4:37 4-26 Ends -0025 5:39 5-07 4-80 4-62 
Fire together. 
Hoviy Wheelor}| 5.93 4-62 4-40 4-28 cae 
Section 4 


HEAVY OIL 


.. 
3 
fy 


a ee a he 


eS 
Aa 


oh. hae eae eek = 
a 7 Sn a 
. > 


= ss GMT ES LARS es bat, 


126 LLOYD'S REGISTER OF SHIPPING. 


6. Fly Wheel Shaft.—The diameter of the fly wheel 
shaft is to be at least equal to that of the crank shaft. 


7. Thrust Shafts—The diameter at the collars of 
thrust shafts transmitting torque is not to be less than 1°05 
times that required for the intermediate shaft. Thrust 
shafts may be tapered down outside the collars to the 
diameter required for the intermediate shaft. 


8. Tube Shafts (Shafts passing through stern tubes but 
not carrying the screw propellers)—The diameter of the 
tube shaft is not to be less than 1°05 times that required for 
the intermediate shaft, and any part of the shaft within the 
tube which may be exposed to sea water is not to be less 
than 1°075 times that required for the intermediate shaft. 


9. Screw Shafts (Shafts carrying the screw pro- 
pellers).—(a) The diameter of the screw shaft is not to be 
less than that given by the following formula :— 

P 


Diameter of screw shaft, in inches or millimetres=d + — 


Cc 


where d is the diameter required for the intermediate 
shafts, in inches or millimetres, 
P. is the diameter of the propeller, in inches or 
millimetres, 
C = 144 when the shaft is fitted with a con- 
tinuous liner, or 
= 100 when the shaft is not fitted with a 
continuous liner. 
(0) Screw shafts which run in stern tubes may have the 
end forward of the stern gland tapered down to a diameter, 
at thé coupling flange, of 1°05 times d. 


10. Bronze Liners on Shafts—(a) The thickness of 
liners fitted on screw shafts or on tube shafts, in way of 
the bushes, is not to be less than that given by the 
following formulse :— 
pee HOR de 285 

32 2) aie SD 
where t is the thickness of the liner, in inches, 
t,, is the thickness of the liner, in millimetres, 
d is the diameter required for the screw or tube shaft 
under the liner, in inches or millimetres, 

(6) The thickness of a continuous liner between the 
bushes is not to be less than #t or 4t,,. 

(c) Continuous liners should be cast in one piece, or, if 
made of two or more lengths, the junctions of the separate 
pieces are to be made by fusion through the whole thickness 
of the liner, 

(d) Liners are tobe carefully shrunk on, or forced on to 
the shafts by hydraulic pressure. Pins are not to be used to 
secure the liners, 
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(e) If the liner does not fit tightly between the bearings in 
the stern tube, the space between the shaft and the liner is 
to be charged or forced with a plastic material insoluble 
in water and non-corrosive. 

(/) Effective means are to be provided for preventing 
water from having access to the shaft at the part between 
the after end of the liner and the propeller boss. 


11. Stern Bush.—TThe length of the bearing in the 
stern bush next to and supporting the propeller, is not to be 
less than 4 times the diameter required for the screw shaft 
under the liner. 


12. Couplings.—(a) The diameter of the coupling bolts 
at the joining faces of the couplings is not to be less than 
that given by the following formula :— 

Diameter of coupling bolts, | _ Ceag e 
in inches or millimetres... = Vane nxr 
where d is the diameter required for the intermediate shafts, 
in inches or millimetres, 
n is the number of bolts in the coupling, 
r isthe radius of the pitch circle of the bolts, in 
inches or millimetres. 

(v) The thickness of the coupling flanges at the pitch 
circle of the bolt holes is not to be less than the diameter of 
the coupling bolts, at the face of the coupling. The thick- 
ness of the screw shaft coupling flange is not to be less 
than 25 of the diameter required for the intermediate 
shaft. 

(c) The radius of the curvature at the fillet where the 
flange starts from the shaft, should not be less than *125 
times the diameter of the shaft adjacent to the flange. 

(d) Where couplings are separate from the shafts, pro- 
vision is to be made to resist the astern pull. 


GENERAL REQUIREMENTS FOR SINGLE AND 
DOUBLE ACTING ENGINES. 


Section 5. 1. Where the cylinder liners are made 
of hard close grained cast iron of plain cylindrical form, 
accurately turned on the outside as well as bored on the 
inside so that their soundness can be ascertained by 
inspection, and their thickness at the upper part is not 
less than ath of the diameter of the cylinder, they need 
not be hydraulically tested by internal pressure. If, how- 
ever, they are made of complicated form, the question of 
testing is to be submitted. 

2. The water jackets of the cylinders, and the water 
passages of the cylinder covers and pistons, are to be tested 
by hydraulic pressure to 30 lbs. per square inch, and are to 
be perfectly tight at that pressure. 
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3. The exhaust pipes and silencer are to be efficiently 
water cooled or lagged to prevent damage by heat, and if 
the exhaust is led overboard near the water-line, means are 
to be provided to prevent water from being syphoned back 
to the engine. 

4, The cylinders are to be fitted with safety valves 
loaded to not more than 40 per cent. above the designed 
maximum pressure in the cylinders and discharging where 
no damage can occur, 

5. The air compressors and their coolers are to be so 
made as to be easy of access for overhaul and adjustment. 

6. Where the fuel is injected into the cylinders by air 
pressure, one main air compressor should be provided for 
each main engine. 

In single screw vessels, an auxiliary air compressor 
is to be provided of sufficient capacity to enable the 
engines to be kept at work at not less than two-thirds 
of the normal sea power. 

In twin screw vessels where two sets of compressors 
are fitted, the auxiliary compressor is to be of sufficient 
capacity to enable one main engine to be kept at work at 
not less than two-thirds of its normal sea power. If in 
such engines each main compressor is sufficiently large to 
supply both engines, a smaller auxiliary compressor will be 
sufficient. 

7. A small auxiliary compressor, which does not 
require compressed air for starting up, is to be fitted for first 
charging the air receivers. 

g. At least one high pressure air receiver is to be 
arranged with connections to enable it to be used for fuel 
injection, in case the working receiver of either main engine 
is out of use from any cause, 

9, Where only one scavenging blower is fitted, 
alternative or duplicate means for driving the blower are to 
be provided ready for use. 

10. The water circulating pump sea suction is to be 
provided with an efficient strainer which can be cleared 
inside the vessel. 

11. In all vessels fitted with engines in which the 
lubricating oil is circulated under pressure a spare oil pump 
is to be supplied with all connections ready for immediate 
use, and two independent means are to be arranged for 
circulating water through the oil cooler, where this is fitted. 


AIR RECEIVERS AND PIPES. 
Section 6. 1. Compressed air receivers for 
starting air are to be supplied of sufficient capacity to 
permit of twelve consecutive startings of each main engine 
without replenishment, 


2. Cylindrical receivers for containing air under high 
pressure, used either for starting or for the injection of fuel 
in oil engines, may be made either of seamless steel or of 
welded, or riveted, steel plates. 


3. Quality of Material—If made of welded, or 
riveted, steel plates, the ordinary rules regarding steel 
material for boilers apply, which provide that where welding 
is employed, either in the longitudinal seams or at the ends, 
the material is to have a tensile strength not exceeding 
80 tons per square inch. (Section 6, clause 2, paragraph (a) 
Rules for Quality and Testing of Materials). In these 
cases the welding is to be lap welding ; neither oxy-acetylene 
nor electric welding will be permitted. 

4. In the case of seamless receivers, the rules for 
material will be the same as for boiler shells, but the 
permissible extension may be 2 per cent less than that 
required with boiler plates. 


5. Tensile and Bend Tests are to be made from the 
material of each receiver. Where they are welded or 
riveted, the tests may be made, and the thicknesses verified, 
before the plates are bent into cylindrical form. In the 
cases of seamless receivers, the thicknesses are to be verified 
by the Surveyor before the ends are closed in, and at this 
time the Surveyor is to select and mark the test pieces 
required from either of the open ends of the tube. The 
test pieces are to be annealed before test, so as to properly 
represent the finished material. 

6. The permissible working pressure for welded or 
seamless receivers is to be determined by the following 
formule :— 

WP = CxS een! 
for thicknesses of $ inch and above. 


= CxS x(t —2) 


for thicknesses below 3 inch. 
where WP. is the working pressure in Ibs. per square inch, 
S is the minimum tensile strength of the steel 
shell plates in tons per square inch, 
t is the thickness of the shell plates in 32nds of 
an inch, 
D is the internal diameter in inches, 
C=38'5 for seamless receivers of thickness § inch 


and above, 

C=34'5 for seamless receivers of thickness below 
% inch, 

C=27 for welded receivers of thickness § inch and 
above, 


C=24 for welded receivers o/ thickness below g inch, 
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7. For flat end plates welded to cylindrical shells 
- 2 
WP = Ox" 
where WP. is the working pressure in lbs. per square inch, 
t is the thickness in 32nds of an inch, 
D is the internal diameter in inches. 

8. (a) The permissible working pressure for receivers 
made of riveted steel plates is to be determined by the 
rules regulating the working pressure of boilers ; where end 
plates are dished outwards to partial spherical form and not 
fitted with stays the following formula is to be used :— 


—18x§xt 
WP=""5 


where WP is the working pressure in lbs, per square inch, 
t is the thickness in 82nds of an inch, 

R is the inner radius of curvature of the end, in 
inches, which is not to exceed the diameter 
of the shell, 

§ is the minimum tensile strength of plates, in 
tons per square inch. 

The inside radius of curvature at the flange connecting 
the end to the cylindrical shell is not to be less than four 
times the thickness of the end plate and in no case less than 
2°5 inches. 

(0) Where the end has a manhole in it, ;4; inch is to be 
added to the thickness of the plate. 

If the plate at the manhole is stiffened by flanging, 
the total depth of the flange from the outer surface, in 
inches, is to be at least 


aay tx w 
where t is the thickness of plate, in inches, 
w is the minor axis of the hole, in inches. 

9. Each welded or seamless receiver is to be carefully 
annealed after manufacture, and before the hydraulic test. 

10. Each welded or. seamless receiver is to-be subjected 
to a hydraulic test of twice the working pressure, which 
it shall withstand without permanent set. 

11. Each receiver made of riveted steel plates for 
pressures up to 300 Ibs. per sq. inch is to be tested by hydraulic 
pressure to 14 times the working pressure, plus 50 Ibs. per 
sq. inch, Where higher working pressures are used, the test 
pressure need not be more than 200 lbs. per sq. inch above 
the working pressure. 

12. All receivers above six inches internal diameter 
are to be so made that the internal surfaces may be examined, 
and, wherever practicable, the openings for this purpose 
are to be sufficiently large for access. Means are to be 
provided for cleaning the inner surfaces by steam, or 
otherwise. 
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13, Each receiver which can be isolated is to be pro- 
vided with a safety valve, adjusted to the maximum working 
pressure. If, however, the air compressor is fitted with a 
safety valve so arranged and adjusted that no greater 
pressure than that permitted can be admitted to the re- 
ceivers, they need not be fitted with safety valves. 

14. Each receiver is to be fitted with a drain arrange- 
ment at its lowest part, permitting oil and condensed water 
to be blown out. 

15. Oil or air pipes subjected to high pressure are 
to comply with the Rules for steam pipes, Section 138, 
clauses 7 and 16 (Rules for Engines and Boilers of 
Steam Vessels); but where solid drawn steel pipes are 
used the working pressure may be determined from the 
following formula :— 


WP = OS? x 114 


where FWP is the working pressure in Ibs. per square inch 
to which the pipes will be subjected, 
D is the internal diameter of the pipes, in 
inches, 
t isthe thickness of the pipes, in 100ths of an inch. 
Pipes which are subjected to a working pressure up to 
1,000 lbs. per square inch are to be tested hydraulically to at 
least. twice the working pressure to which they will be 
subjected, and those subjected to a higher working pressure 
than 1,000 Ibs. per square inch to an hydraulic test of at least 
1,000 Ibs. per square inch above their working pressure. 


PUMPING ARRANGEMENTS. 

Section '7. 1. The pumping arrangements are to be 
the same as would be required for steam vessels of 
similar size and power, with the exception that a bilge 
suction need not be fitted to the main engine water circu- 
lating pump. In the cases of vessels fitted with water 
ballast, the water ballast pump is to be fitted with a direct 
suction from the engine room bilges. 

2. Where the cooling water discharge from various parts 
of the engines is led to the bilges, special arrangements are 
to be made to deal with this water, in addition to the ordinary 
bilge pumping arrangements. 


MISCELLANEOUS. 

Section 8. 1. All oil fuel pipes, tanks and their 
fittings are to comply with the requirements of Section 20 
(Rules for Steel Vessels). 

2. Special attention is to be given to the ventilation 
of the engine room. 


8. If the auxiliaries are worked by electricity, the 
cables in connection with them are to be in accordance 
with the Rules for Electric Fittings. 


4. It is recommended that all pipes conveying fuel oil 
should, as far as possible, be made of steel or iron, rather 
than copper, owing to the rapid corrosion of copper pipes 
when using oil containing sulphur. 


SPARE GEAR. 
Section 9. In vessels engaged on open sea service, 
the articles mentioned in the following list (so far as they 
are applicable) will be required to be carried, viz. :— 


For Main Engines. 

1 cylinder cover of each design used, complete with 
all valves, valve casings, springs and other fittings 
and, in addition, one complete set of valves for 
one cylinder, with their springs and other fittings. 

Fuel needle valves for half the number of cylinders 
of each engine. 

1 piston complete, with all piston rings, studs and 
nuts and, in addition, one set of piston rings for 
one piston. 

Telescopic cooling pipes for one piston. 

1 set of skew wheels for the cam shaft drive of one 
engine. 

1 set of studs and nuts for one cylinder cover of 
each design used. 

2 crosshead bearing bolts and nuts, or one gudgeon 
pin where trunk pistons are used. 

2 crank pin bearing bolts and nuts. 

2 main bearing bolts and nuts. 

1 set of bolts for one crank shaft coupling. 

1 set of bolts for one intermediate shaft coupling. 


For Main Engine Air Compressors and Pumps. 

1 set of piston rings for one piston of each size 
used in the air compressor. 

1 half set of suction and delivery valves for each 
size used in the air compressor. 

Not less than 10 per cent. of suction and delivery 
valves for the scavenge air pump where lift 
valves are used. 

1 impeller, impeller shaft and bearings where 
scavenge blowers are used. Where more than 
one scavenge blower is fitted, and one of these is 
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additional to the required capacity of blower or 
blowers, under full working conditions, no spare 
parts need be supplied provided the additional 
blower is arranged to be easily substituted for the 
working blowers. 

1 additional fuel pump or all working parts for one 
fuel pump. 

1 additional water circulating pump to be fitted 
and connected ready for use. 


For each size of Auxiliary Heavy Oil Engine. 

1 complete set of valves for one cylinder, with their 
springs and other fittings. 

Fuel needle valves for half the number of cylinders. 

1 set of piston rings for one piston. 

1 set of studs and nuts for one cylinder cover. 

2 crosshead bearing bolts and nuts, or one gudgeon 
pin where trunk pistons are used. 

2 crank pin bearing bolts and nuts. 

2 main bearing bolts and nuts. 

1 set of piston rings for one piston of each size used 
in the air compressor. 

1 half set of suction and delivery valves for each 
size used in the air compressor. 


1 additional fuel pump or all working parts for one 
fuel pump. 


For Auxiliary Pumps. 
1 suction and one delivery valve for the daily fuel 
supply pump. 
1 suction and one delivery valve for the bilge 
pumps. 


General. 

A quantity of assorted nuts and bolts. 

A length of pipe of each size used for the fuel 
delivery and injection air pipes to the main and 
auxiliary power cylinders, and the air delivery 
from the main and auxiliary compressors to the 
receivers, with unions and flanges suitable for 
each. 


PERIODICAL SURVEYS. 


Section 10. The periodical surveys of the machinery 
are detailed on pages 21 and 22 under“ Petrol, Paraffin, 
and Heavy Oil Engines.” 


By order of the Committee, 
ANDREW SCOTT, 
Secretary. 
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FOR ELECTRIC FITTINGS. 


(For Tables, see pages 147-154). 


GENERAL. 


Section 1. 1. In cases in which electricity is used on 
board classed vessels for purposes other than propulsion of 
the ship, the following Rules are to be observed. 


2. Standard Systems.—The following 
distribution may be used :— 


systems of 


A. Parallel systems with constant pressure. 


(a) Single wire with Hull return. 

(6) Two-wire with direct or single-phase alter- 
nating current. 

(c) Three-wire with direct current. 

(d) Three-phase three-wire. 

(e) Three-phase four-wire. 


B. Series systems with constant current (direct current 
only). 


3. Limiting Pressures.—The pressure of supply is not 
to exceed the following values :— 


A. With direct-current constant-pressure systems :— 
(a) For power, 500 volts. 
(b) For lighting and heating, 250 volts. 


B. With alternating-current constant-pressure systems : 
(a) For power and heating, 250 volts. 
(0) For lighting, 150 volts. 


C. With constant-current series systems (direct current 
only) :—650 volts. 
For ships carrying oil having a flash point less 
than 150° F. (65°5° C.)—Sve Section 13. 


GENERATING PLANT. 


Section 2. 1. Rating of Generators.—Generators 
are to conform to British Standard Specification No. 168, 
except that in tropical climates, or where fixed in specially 
hot situations on the ship, the rated full load is not to be 
exceeded and the temperature rise at rated full load is not 


to exceed 63° F. (35° C.), all temperatures being measured 
by thermometer. 


2, Automatic Regulation of Pressure.—(q) Generators 
are to becompound wound unless arranged to run in parallel 
and at such distances apart as to render the amount of 
copper in the equalizing conductors excessive, in which case 
hey may be shunt wound. The series field windings of 
every compound generator are to be connected to the positive 
pole of the machine. 


(b) Generators, unless otherwise specified, are to be 
over-compounded 5 per cent under conditions of constant 
speed and excitation. 


3. Field Regulators——Where generators are run in 
parallel each is to be fitted with an adjustable regulating 
resistance in series with its shunt field, to vary the pressure 
of the generator between 5 per cent above, and 10 per cent 
below the normal at any load, and there are not to be less 
than 25 equal steps of resistance. 


4, Brush Gear.—(a) The brushes are to be of carbon 
and are to be provided with flexible copper connections. 


() Means are to be provided for the adjustment of the 
brushes longitudinally so that they may be staggered to 
prevent the formation of ridges, in such a manner that in 
multipolar machines every part of the commutator working 
surface will be swept by an equal number of positive and 
negative brushes. 


5. Terminals.—(a) Suitable terminals, clearly marked, 
are to be provided in an accessible position convenient for 
wiring, and they are to be furnished with appropriate cable 
sweating sockets. 


(6) The terminals are to be so spaced or shielded that 
they cannot be accidentally earthed, short-circuited, or> 
touched. 


6. Lubrication—(a) Generators are to be efficiently 
and continuously lubricated automatically with the base of 
he machine inclined at any angle up to 15 degrees from the 
horizontal in any and every direction. 


7. Position in Ship.—(a) The generators are to be 
placed in a well-ventilated compartment in which inflammable 
gases cannot accumulate, and in such a position as to be 
clear of all inflammable material. Unprotected woodwork 
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or other combustible material is not to be fitted within a 
distance of 12 inches measured horizontally from, or within 
4 feet. measured vertically above, the generators. 

(b) The generators are to be placed in positions in which 
they are not exposed to risk of mechanical injury or to damage 
from water, steam or oil, and in all sea-going ships they are 
to be placed with their axes of rotation in a fore and aft 
direction. 


8. Plant to be Earthed—The bedplate and frame 
of the generating plant are to be efficiently earthed, and 
insulation is not to be interposed between the prime mover 
and the generator. 


SWITCHBOARDS. 


Section 8. 1. Position—-(a) Switchboards are to 
be placed in accessible positions, free from inflammable gases 
and acid fumes, in which they are not exposed to risk of 
mechanical injury or to damage from water, steam or oil. 

(b) Unprotected woodwork or other combustible materia 
is not to be fitted within a distance of 12 inches of any 
live metal measured horizentally from, or within 4 feet 
measured vertically above, the switchboard. 


2. General Construction.—(a) Switchboards are to be 
constructed wholly of durable, non-ignitable, non-absorbent 
materials, 3 

(6) If insulating material be used for the base, it is to 
be of permanently high dielectric strength and insulating 
resistance, and should be submitted for consideration. 

(c) If semi-insulating materials such as marble or slate 
are used, all conducting parts are to be insulated from the 
slate or marble slab with mica or other non-hygroscopic 
insulating material, and the slab is to be similarly insulated 
as a whole from the frame on which it is mounted; the 
frame is to be effectually earthed. 

(d) The various live parts are to be so arranged, by 
suitable spacing or shielding with non-ignitable insulating 
materials, that an are cannot be maintained between any 
such parts. 

(e) All parts, including connections, are to be readily 
accessible from the fronfor back. Fuses are not to be placed 
at the back of the board. 


(/) Omnibus bars and ordinary connecting conductors - 


on switchboards are to be so proportioned that their average 
temperature will not rise more than 54° F. (380° C.) above 
that of the surrounding air when the maximum current 
flows through them continuously, and the temperature rise 
of each part is not to exceed the average temperature by 
more than 9° F. (5° C.). 
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(g) Every equalizer switch and its connections (including 
the cable from the generator) is to have a current carrying 
capacity of not less than 50 per cent of the main current of 
the generator. 

(A) Hach voltmeter, pilot or earth lamp, with its con- 
necting wires, is to be protected individually by a fuse on 
each insulated pole. 

(t) Switches are to be so connected to omnibus bars 
that their blades or moving parts are not alive in the “off” 
position. 

(j) Where switches and fuses are fitted on the same 
pole, they are to be so arranged that the fuses are not alive 
when the corresponding switches are in the “ off” position. 

(zt) Where single-pole switches or fuse-switches are 
required by these regulations, they are to be fitted on the 
same pole throughout the installation. 

(1) Where a separate fuse and switch or separate fuses 
and linked switches are required by these regulations, they 
may be replaced by a fuse-switch or linked fuse-switches, as 
the case may be. 


8. Main Switchgear—Hach main switch-board is 
to be fitted with the following switchgear as.a minimum. 


A. Two-wirz SYSTEMS. 
Where only one generator is installed : 
(a) For the Generator :— 

(i) Hither a single-pole overload circuit breaker or 
a single-pole fuse and a single-pole switch on the 
insulated pole in a single-conductor or a two- 
conductor earthed system. 

(ii) Either a double-pole overload circuit breaker or 
a fuse on each pole and a double-pole linked 
switch in a two-conductor insulated system, 

(6) For each Outgoing Circuit :— 

(i) A single-pole fuse and a single-pole switch on 
the insulated pole in a single-conductor or a two- 
conductor earthed system. 

(ii) A fuse on each pole and a single-pole switch 
on one pole in a two-conductor insulated system. 
All these switches are to be on the same pole. 

Where more than one generator is installed, the 
‘ generators not being arranged to run in parallel : 
(c) For each Generator :— 

(i) Either a single-pole overload circuit breaker, or 
a single-pole fuse and a single-pole switch, on the 
insulated pole ‘in a single-conductor or a two- 
conductor earthed system. 


(ii) Hither a double-pole overload circuit breaker, or 
a fuse on each pole and a double-pole linked 
switch in a two-conductor insulated system. 

(d) For each Outgoing Circuit :— 

(i) A single-pole fuse and a single-pole change-over 
switch on the insulated pole in a single-conductor 
or a two-conductor earthed system. 

(ii) A fuse on each pole and a single-pole change- 
over switch on one pole, all such change-over 
switches being on the same pole, in a two-conductor 
insulated system. 


Where more than one generator is installed, the 
generators being arranged to run in parallel : 


(e) For each generator, if shunt-wound :— 

A circuit breaker with overload and reversed current 

trips. This circuit breaker to be :— 

(i) Single-pole in a single-conductor or a two- 
conductor earthed system. 

(ii) Double-pole in a two-conductor insulated system. 


(f) For each generator, if compound wound :— 

A cireuit breaker with overload and reversed-current 
trips, and a single-pole equalizer switch so interlocked with 
the cireuit breaker that this equalizer switch must be closed 
before the circuit breaker, and cannot be opened until the 
main circuit is broken. This circuit breaker to be :— 


(i) Single-pole in a single-conductor or a_two- 
conductor earthed system. 

(ii) Double-pole in a two-conductor insulated system. 

(g) For each Outgoing Circuit :— 

(i) A single-pole fuse and switch on the insulated 
pole in a single-conductor or a two-conductor 
earthed system. 

(ii) A fuse on each pole and a single-pole switch on 
one pole in a two-conductor insulated system. 
All these switches are to be on the same pole. 


B. THREE-WIRE SYSTEMS. 
Where more than one generator is installed, the 
generators being arranged to run in parallel, whether the 
machines are wound for the full pressure or for half pressure 
and act as balancers :— 
(a) For each generator, if shunt-wound :— 
A double-pole circuit breaker with overload and 
reversed current trips. 


RULES FOR ELECTRIC FITTINGS. 133 


(2) For each generator, if compound-wound :— 


A double-pole circuit breaker with overload and 
reversed-current trips, and a single-pole equalizer switch so 
interlocked with the circuit breaker that this equalizer 
switch must be closed before the circuit breaker, and cannot 
be opened until the main circuit is broken. 


(c) For each outgoing three-wire circuit where the 
supply is given to three conductors :— 


Hither a double-pole overload circuit-breaker controlling 
the outer conductors, or a fuse on each outer conductor and 
a double-pole linked switch controlling the outer conductors. 
A fuse or switch is not to be included in the neutral con- 
ductor, but this requirement does not preclude the provision 
of an isolating link for testing purposes. 


(d) For each outgoing two-conductor insulated circuit 
where the supply is given from the neutral and one outer of 
a three-wire system :— 


Hither a double-pole overload circuit-breaker, or a 
double-pole linked switch with a fuse on each pole, 


(e) For each outgoing single-conductor or two-conductor 
earthed circuit where the supply is given from the neutral 
and an outer of a three-wire system :— 


Either a double-pole circuit breaker with overload 
trip on that pole which is connected to the outer conductor, 
or a single-pole fuse on that pole which is connected to the 
outer conductor and a donble-pole linked switch. 


C. THREE-PHASE THREE-WIRE SYSTEMS. 


(a) For each generator :— 
A triple-pole circuit-breaker with overload trips on at 
least two phases. 


(b) For each outgoing three-conductor circuit to which 
a supply is given from the three conductors :— 


Either a triple-pole circuit breaker with overload trips 
on at least two phases, or a triple-pole linked switch with a 
fuse on each pole. 


(c) For each outgoing two-wire circuit to which a 
supply is given from any two of the three conductors :— 


Kither a double-pole overload circuit breaker, or a 
double-pole linked switch with a fuse on each pole, 
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‘D. THREE-PHASE Four-WIRE SYSTEMS. 
(a) For each generator :— 


A triple-pole circuit breaker with an overload trip on 
each phase, 


(6) For each outgoing three-conductor circuit to which 
a supply is given from the three conductors :— 


Either a triple-pole circuit breaker with overload trips 
on at least two phases, or a triple-pole linked switch with 
a fuse on each pole. 

(c) For each outgoing two-wire circuit to which a 
supply is given from one of the three conductors and the 
neutral :— 


Hither a single-pole overload circuit-breaker, or a 
single-pole switch and single-pole fuse, placed on that side of 
the circuit which is connected to one of the three phases. 


(d) For each outgoing four-wire circuit used to supply 
a distribution switchboard from which three-wire or two-wire 
circuits radiate :— 


Either a triple-pole.cireuit breaker with an overload 
trip on each phase, or a triple-pole linked switch with a fuse 
on each pole. A fuse or switch is not to be included in the 
neutral conductor, but this requirement does not preclude 
the provision of an isolating link for testing purposes. 


4. Instruments.—Each main switchboard is to be pro- 
vided with the following instruments as a minimum ;— 


A. Two-wirE SYSTEMs. 


(a) Where only one generator is installed, one am- 
meter and one voltmeter, except in the case of tugs and 
similar vessels. 


(6) Where more than one generator is installed, the gene- 
rators not being arranged to run in parallel, an ammeter for 
each generator and one voltmeter, for use on any generator, 
fitted with a linked double-pole multiple-way switch or plug. 


(c) Where more than one generator is installed, the 
generators being arranged to run in parallel, an ammeter for 
each generator, and two voltmeters; also a synchronizing 
device for paralleling purposes if the current be alternating. 
For compound machines the ammeter is to be connected 
on the opposite pole from that to which the equalizer 
connection is made. One of these voltmeters is to be fitted 
with a linked double-pole multiple-way switch or plug 
enabling it to be connected to any one generator before the 
machine is put in circuit; the other voltmeter is to be 
permanently connected to the omnibus bars. 
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B. THREE-WIRE SYSTEMS. 


In addition to the instruments required for two-wire 
systems a voltmeter is to be connected between the neutral 
and each outer omnibus bar; also a central zero ammeter 
in the main neutral conductor. 


C. THREE-PHASE SYSTEMS. 

(a) Where only one generator is installed, an ammeter 
on each phase, and one voltmeter, except in the case of tugs 
and similar vessels. 

(b) Where more than one generator is installed, the 
generators being arranged to run in parallel, an ammeter on 
each phase for each generator, two voltmeters and a 
synchronizing device for paralleling purposes. One of these 
voltmeters is to be fitted with a linked double-pole multiple- 
way switch or plug enabling it to be connected to one phase 
of any one generator before the machine is put in circuit. 
The other voltmeter is to be permanently connected to one 
phase of the omnibus bars. All these voltmeter connections 
are to be made to the same phase in each case. 


D. HartH TESTING. ~ 
Main switchboards, except in the case of tugs and 
similar vessels where only one generator is installed, are 
to be provided with suitable means for indicating the state 
of the insulation of the system, either by lamps, voltmeters, 
or otherwise. 


5. Switches and Circuit Breakers.—Each switch, 
fuse-switch, and other circuit breaker is to comply with the 
following requirements :— 


(a) All parts are to be so proportioned that when the 


_ normal current for which they are designed flows through 


them continuously, their temperature will not rise above that 
of the surrounding air more than 36° F. (20°C.) in the case 
of switches rated below 100 ampéres, and 54° EF. (30° C.) in 
the’ case of switches rated at 100 ampéres or above. 

(6) Each fuse-switch when opening the circuit as a 
switch, and each switch, shall break the circuit without 
permitting an arc to be maintained when a current 50 per 
cent greater than that for which it is rated is flowing under 
a pressure 50 per cent in excess of the pressure of supply. 
Kach fuse-switch when opening the circuit as a fuse, and 
each circuit breaker, is to comply with the Rule for fusible 
cut-outs. 

(c) Each circuit-opening ‘device is to be so constructed 
and arranged that when placed in the ‘‘off” position it 
cannot accidentally move sufficiently to close the circuit. 


(d) If the current to be interrupted be sufficiently 

large to cause damage to the main contacts, suitable 

arrangements are to be made for the easy renewal of the 
paris on which the are is formed. 

(e) The handles and their attachments are to be 
mechanically strong, and the exposed surface is to consist 
entirely of insulating material, or of metal. They are to 
be so designed and arranged that the hand of the operator 
cannot accidently touch live metal or be injured through an 
are arising from the switch or an adjacent fuse blowing. 
They are not to operate through open slotted holes. 

(f) The bases are to be of durable, non-ignitable, 
insulating, non-absorbent material, and are to comply with 
the following conditions, viz. :— 

(i) Semi-hygroscopic materials such as slate or 
marble, if used, are to be free from metallic 
veins, cracks or other defects. 

(ii) The slabs are to be planed all over and, if of 
slate, treated, after drying, with a damp-proof 
medium, all holes being similarly treated. 

(iii) Bolts for securing marble or slate slabs to a 
metallic framework or case are to be insulated 
from the slabs, and the latter from the frame- 
work or case, by non-hygroscopic insulating 
bushes and washers. 


(9) Where switches are not fixed on a switchboard, 
the live parts are to be enclosed by covers of non-ignitable 
material. In positions in which the switches are liable to 
mechanical injury the covers are to be of rigid metal or 
protected by a suitable guard. In other positions the covers 
may be either of rigid metal or non-conducting material. 
Metal cases are to be well clear of live parts, and where the 
switches are rated for currents exceeding 6 amperes at 
pressures exceeding 125 volts they are to be lined with 
non-ignitable insulating material. 

(kh) All switches fixed in positions exposed to the 
weather, to drip, or to an excessively moist atmosphere, are 
to be contained in watertight cases, which are to be provided 
with cable glands or bushings, or be adapted to receive 
screwed conduit, according to the way in which the cables 
entering the fittings are run. 

* (i) Each electro-magnetic circuit breaker is to be 
provided with suitable means of adjustment for determining 
the current at which it opens, and is to be so arranged 
that it cannot be held in against this current. 

(j) Circuit breakers are to be so arranged and placed 


that no inflammable material is endangered by their coming 
into action. 
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6. Fusible Cut-outs.— Each cut-out is to comply 
with the following requirements :— 


(a) All parts other than the fusible metal are to be so 
proportioned that their temperature will not rise more than 
54° F, (30° C.) above that of the surrounding air when the 
normal working current for which they are designed flows 
through them continuously. 


(b) The fuse is to be of such a size that it would be 
melted in one minute or less (two minutes or less in the case 
of a lead-tin alloy fuse) by a current equal to twice the 
rating of the smallest cable protected by it (as given in 
Tables IX. and X.) provided that no fuse smaller than one 
rated to blow at 7 amperes need be inserted in any final sub- 
circuit, and that for the purposes of this regulation, the 
current carrying capacity of a flexible cord or cable is con- 
sidered to be equal to that of a rubber insulated cable of 
equal cross section. 


Tables IX. and X. give the approximate fusing currents 
for wires of copper and lead-tin alloy respectively. 


(c) Each cut-out is to be provided with a suitable non- 
ignitable and insulating carrier for the fuse, of such form as 
to protect a person handling it from shock and burns. 


(ad) Contacts are to be provided on the carrier to which 
the ends of the fuse can be readily attached. 


(e) The bases of cut-outs are to be of durable, non- 
ignitable, non-absorbent, insulating material and are to be 
provided with fixed circuit contacts of such form as to retain 
the carrier in position in the presence of vibration. 


(f) The circuit contacts and their terminals are to be so 
spaced or shielded that an are cannot be maintained when 
a fuse is blown. 


(g) Fuses are not to be placed in switches, wall plugs, 
sockets, or in ceiling roses. 


(h) Where cut-outs are not fixed on a switchboard they 
are to be grouped on section or distribution boards, or they 
are to be contained within cases conforming in all respects 
to the requirements of clause 7 of this Section. 


7. Joint Boxes, Section and Distribution Boards. 
—(a) Joint Boxes, Section and Distribution Boards are to 
be in accordance with clauses 1 and 2 of this Section, as 
regards position and general construction. The fuses 
fitted in section and distribution boards are to conform 
with clause 6 of this Section. 

(b) Each section or distribution board is to be contained 
within a protecting case, unless of such size that they are 
contained in separate compartments or spaces in the ship. 
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(c) The cases are to be of metal, except in passenger 
and other accommodation and in crew spaces, where they 
may be of wood. 

(d) All metal cases are to be lined with non-ignitable 
insulating shields opposite switches and cut-outs, whether such 
cut-outs are of the enclosed or open type, and all live parts 
therein are not to be less than 1} inches clear of the case. 

(e) All soft-wood cases are to be lined with non- 
ignitable insulating material, which is to clear all live parts 
by not less than one inch. Cases of hard-wood, such as teak, 
need not be so lined. 

(f) Boxes not provided with backs forming an integral 
portion thereof are to be fitted with a non-ignitable insulat- 
ing shield between their contents and the bulkhead, or any 
other structure, to which they are fixed. 

(g) Where glass fronts are provided they are to clear 
all live parts by not less than one inch. Where the boxes are 
of metal, glass fronts may be regarded as insulating shields. 

(h) All cases fixed in positions exposed to the weather, 
to drip, or to an excessively moist atmosphere, are to be 
watertight, and are to b> provided with cable glands or 
bushings, or be adapted to receive screwed conduit, according 
to the way in which the cables entering these fittings are 
run. 


CONDUCTORS. 


Section 4. 1. Material—(a) All conductors are to 
be of- annealed copper conforming to British Standard 
Specification No. 7. § 

(b) Where the insulating covering of the conductor 
contains sulphur, each wire is to be efficiently and uniformly 
coated with tin free from all impurities. 


2. Minimum Size of Conductor—aA cable having a 
conductor of less sectional area than 0°0015 square inch 
is not to be used except for wiring ornamental fittings 
which cannot admit this cable; the sectional area of the 
conductor of the cable for such fittings is not to be less 
than 0-0006 square inch. | 


3. Maximum Size of Single Wire—All conductors 
having an effective sectional area exceeding 0°0033 square 
inch are to be stranded. 


4. Proportioning of Conductors to Current Carried.— 
The size of conductors is to be so selected that the fall of 
pressure between the main switchboard omnibus bars and 
any, and every, point of the installation when carrying 
the maximum load probable under the heaviest con- 
ditions of service will not exceed 2 volts plus 3 per cent 
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of the omnibus bar pressure for lighting and 2 volts plus 
5 per cent of the omnibus bar pressure for power and heating 
circuits, provided that in each case the current will not 
exceed that given in Table I. for each size of conductor 
when this maximum current is being carried and that 
clause 2 of this Section be complied with. 


5. Conductors Intermittently Loaded.—Table III. 
gives the maximum permissible currents for half-hour and 
one-hour ratings, and the sizes of cables which may be used | 
for such ratings in place of the cables specified in Table I. 
for continuous loading. In no case is a shorter rating than 
one half-hour to be taken whatever may be the degree of 
intermittency. 


6. Standard Sizes.—The sizes of conductor shown in 
Tables I. and II. are recognised as standard for ships 
installations. These Tables show the maximum current 
that each size may carry when the length of conductor is 
such that the fall of pressure does not exceed that corres- 
ponding to the percentage limits laid down in clause 4 of 
this Section. The Tables also show the total length of con- 
ductor in circuit that will give a drop of pressure of 1 volt 
when such maximum current is being carried. In Table I. 
allowance is made for the class of insulation with which the 
conductor is covered. 


INSULATION AND PROTECTIVE COVERING OF 
CABLES. 

Section 5. 1. Types of Cables.—Only the following 
types of cables are to be employed, either single, twin, 
concentric or multicore:— 

(a) Vulcanized rubber insulated. 
(i) Braided. 
(ii) Tough rubber sheathed (with or without 
braiding over the sheathing). For thickness 
of tough rubber sheathing, see Table XIII. 
(iii) Lead covered (with or without braiding over 
the lead). 
(iv) Lead covered and armoured (with or without 
braiding over the armour). 
(v) Braided and armoured (with or without 
braiding over the armour). 
(+) Paper insulated (with or without braiding over 
the lead). 
(i) Lead covered. 
(ii) Lead covered and armoured (with or without 
braiding over the armour). 


Nore :—The use of cables insulated with varnished 
cambric is permitted provided the cables comply with the 
following requirements, viz. :— 

(i) The dimensions and current carrying capacities 
to be as specified in Tables XI. and XII. res- 
pectively. 

(ii) The cables are to withstand the pressure test and 
other tests specified in British Standard Speci- 
fication No. 7, for paper insulated cables for 
660 volts. 

(iii) The cables are to be lead covered, or lead covered 
and armoured (with or without braiding over 
the lead or armour). 

(iv) The installing and fixing of the cables to be in 
accordance with the regulations for paper 
insulated cables. (See Section 6). 

Where it is desired to use types of cables insulated 

otherwise than here specified, a report from a recognised 

testing authority regarding the behaviour, properties and life 
of the insulating materials employed, is to be submitted for 
consideration. 


2. Vulcanized Rubber Insulated Cables.—(w) Vul- 
canized rubber insulated cables are to be insulated with a 
layer of pure rubber next to the conductor, an intermediate 
layer of vulcanizing rubber, and an outer jacket of vul- 
canizing rubber. These three layers are to constitute the 
dielectric. Alternatively, vulcanized rubber insulated cables 
may be insulated with a homogeneous dielectric consisting 
of vulcanized rubber applied in one or more layers, provided 
the quality of the tinning is such that there is no corrosion 
of the tinning in the finished cable. The radial thickness 
of dielectric is not to be less than that specified in column 
3 of Table IV. 
layer of waterproof tape, and the whole is to be vulcanized 
together. 


The dielectric is to be surrounded by a 


(4) Braided cables are to have an exterior braiding of 
hemp, cotton or jute thoroughly impregnated with a 
protective compound of such a nature as not to have any 
deleterious action on the rubber or armouring, as the case 
may be. The finish of the braiding is to be smooth and 
uniform. 


(c) Cable of a higher grade than 600 megohms is not 
recommended for use in hot situations. 


3. Paper-insulated Cables.—(a) Paper-insulated cables 
are to be insulated with a covering of paper impregnated 
with a chemically neutral insulating compound, and are 
to withstand the pressure test and other tests specified 
in British Standard Specification No. 7. 
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(+) The radial thickness of dielectric is not to be less 
than that specified in column 8 of Table V. 


4. Lead Covering.—(q) All cables where required to be 
lead covered are to be provided with a closely fitting sheath 
either of commercially pure lead or of an approved lead 
alloy. The sheath is to he of uniform thickness concentric 
with the conductor, free from flaws of all kinds and having 
a smooth exterior surface. 


(>) The radial thickness of lead is not to be less than’ 
that specified in column 8 of Table IV. or column 4 of 
Table V. according to the dielectric used. 


5. Armouring.—(«) Lead-covered cables where required 
to be armoured are to have over the lead a layer of jute yarn, 
hessian tape, or other suitable material, in conformity with 
Table VI., impregnated with a moisture-resisting preservative 
compound. On the jute is to be bedded an armouring of 
annealed and galvanized steel wire; each wire is to be of 
the diameter specified in column 10 of Table IV. or 
column 6 of Table V. The wires are to have a uniform 
lay not exceeding 10 times the diameter of their pitch circle 
for wires of 0°08 inch diameter, and not exceeding 
8 times the pitch circle diameter for smaller wires. The 
armouring is to be so applied as to present a uniform 
cylindrical exterior surface, and the overall diameter is not 
to exceed that specified in column 11 of Table IV. or 
column 7 of Table V. 


(4) Braided cables armoured without the interposition 
of a lead covering are to conform to the above except that 
the armouring is to be bedded on the braiding. 


6. Tests of Dielectric of Cables—(a) The dielectric 
of cables, except flexible cords, insulated with vulcanized 
rubber or impregnated paper is to withstand the pressure 
test and other tests specified in British Standard Specification 
No. 7. Subsequent to such pressure test and whilst the 
cable is still immersed in water the insulation resistance at a 
temperature of 60° F. (15°6°C.), after one minute’s 
electrification at a pressure of at least 500 volts, is not to be 
less than that given in Table VII. 

(b) The insulation resistance of each insulated conductor 
of a multicore cable, except flexible cords, is not to be less 
than that given in Table VII. for single conductors of the 
same sectional area. 

(c) The insulation resistance of the dielectric separating 
the two conductors of a concentric cable is not to be less 
than that given in Table VII. for single conductors having 
the same diameter as the inner conductor. 
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7. Multicore Cables.—Multicore cables are to be 
either insulated with vulcanized india-rubber or impregnated 
paper. The insulated cores are to be laid up in a symmetrical 
manner with jute wormings where required to make the 
cable of circular section, and be either braided, lead-covered 
with or without armouring as herein described in the case of 
single cables. 

Multicore and concentric cables are to be made in 
accordance with the requirements of the Rules relating to 
the quality, dimensions and tests of single-core cables, so far 
as they are applicable. 

Where applicable the dimensions of lead covering and 
armouring are to be in accordance with British Standard 
Specification No. 7. 


INSTALLING AND FIXING OF CABLES. 


Section 6. 1. Cable Sockets and other Connec- 
tions.—(a) The ends of all cables having a sectional area of 
0°04 square inch and above are to be provided with 
soldering sockets. 


(¥) Soldering fluids containing acid or other corrosive 
substances are not to be used, 


(c) When soldering or securing the ends of cables to 
sockets or terminals, the dielectric is not to be removed 
farther than is necessary to allow the unreduced conductor 
to enter and completely fill the socket or terminal. 


~ , (ad) The braid, lead, or other covering over the dielectric, 
including the tape in contact therewith, is to be cut back at 
least half an inch from the end of the dielectric. 


(e) In the case of paper-insulated cables, the exposed 
conductor and dielectric is to be protected from moisture by 
being suitably sealed with insulating compound. 


(f) The ends of the stranded conductors unprovided 
with cable sockets are to be made solid by soldering in the 
case of all conductors insulated with paper, and in the case 
of those insulated with rubber, where the cables are fixed in 
damp situations. 


2. Selection of Cable Runs.—(a) Cables are to be fixed 
as far as possible in accessible positions, so chosen that they 
are not exposed to drip or accumulation of water or oil, to 
high temperature from boilers, steam pipes, uptakes or othet 
hot objects, or to avoidable risk of mechanical damage. 


(+) The runs are to be as direct as possible and an un- 
armoured rubber-insulated cable is not to be bent to a shorter 
radius than twice its overall diameter, and an armoured 
rubber-insulated cable to a shorter radius than three times 
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its overall diameter. No paper-insulated cable (whether 
armoured or not) is to be bent to a radius shorter than six 
times its overall diameter. 


3. Support and Protection of Cables.—(a) If not 
exposed to risk of mechanical damage cables may be secured in 
one of the following ways:—Cables of all classes may be 
run in wood casing in dry situations. The casing may 
form part of ornamental woodwork provided that ready access 
can be had to the cables contained therein. The casing and 
capping are to be secured by screws, which for the capping 
are to be of brass and on the outer edgesonly. Precautions 
are to be taken to ensure the separation of cables run in 
separate grooves where cables cross one another. 


(0) Armoured cables and lead-covered cables, where not 
run in wood casing, are to be secured by metal clips having 
smooth or rounded edges, and effectual means are to be taken 
to ensure that the electrical resistance between any two 
points of the metallic envelopes of such cables does not 
exceed 2 ohms. Such clips are to be firmly secured by screws 
of ample strength, and are to be spaced in accordance with 
Table VIII. Armoured cables having a sectional area of 
0°25 square inch and upwards may be carried by metal 
hangers instead of being secured by clips. Metal staples 
are not to be used for any class of cable. 


(c) If cables are exposed to the risk of mechanical 
damage they are to be efficiently protected by sheet iron 
plating or by heavy-gauge screwed conduit. Conduits are 
to be electrically and mechanically continuous across all 
joints therein, and the entire length is to be effectually 
earthed. Ventilating outlets are to be provided preferably 
at their highest and lowest points to allow circulation of 
air and to ensure that no water can lodge in any part of the 
conduit. All open ends of conduit are to be bushed to 
avoid abrasion of the cable coverings and all openings are 
to be protected against the direct access of sea water. 


(d) Cables in machinery spaces or where unavoidably 
exposed to the weather or to the action of sea water are to 
be either lead covered with or without further protection, 
or to be run in conduit as required by paragraph (c). 


(e) Cables entering refrigerating chambers are to pass 
normally through the insulation of the chamber, and are to 
be protected by a continuous lead tube flanged over at 
each end. 


(/) Cables fixed within refrigerating chambers are not 
to be embedded in the insulation, but are to be in full view 
throughout their length, and are to be supported by clips 
made of porcelain, hard wood, or other non-metallic and 


non-hygroscopic material. In all cases the cables are to 
be sheathed with commercially pure lead or with lead alloy, 
in accordance with Section 5, clause 4. If sheathed with 
commercially pure lead they are in addition to be braided 
as laid down in Section 5, clause 3 (i). 


(g) Cables of opposite polarity may be bunched in 
conduit if carrying direct current; if carrying alternating 
Where protected by wood 
casing, cables of the same polarity may be bunched. 
Lead-covered and armoured cables may in all cases be 


current they are to be bunched. 


bunched, whatever their polarity. 


(2) Every lead-covered cable, whether armoured or not, 
and every armoured cable, is to have its lead covering and/or 
armouring efficiently earthed at both ends, except in the 
case of such cables forming final sub-circuits, which are to 
be earthed at the supply end only. Effectual means are to 
be taken to ensure that all metallic envelopes of cables are 
made electrically continuous throughout their length. All 
earthing connections are to be effected by soldered joints or 
clamps, or alternatively by glands specially designed for the 
purpose of forming part of joint boxes or similar fittings in 
which cables terminate, and are to conform to the require- 
ments of Section 7, clause 4, as far as they are applicable. 


4. Joints during Erection.—(a) All connections 
between large rubber-insulated cables are to be made by 
means of clamped sleeves or tees in joint boxes constructed in 
accordance with Section 3, clause 7, and those between 
small cables and between small cables and flexibles by 
means of clamped connections contained within suitable 
receptacles, which in the case of lamp fittings may form part 
of such fittings. Joints in flexibles are not permissible. 


(4) Connections between lead-covered paper-insulated 
cables may be made by the same means as for rubber-insulated 
cables, the insulation at their ends being suitably sealed 
against moisture; or the conductors may be joined by 
means of copper sleeves, the whole being sweated together. 
Joints made in this manner are to be lapped with paper or 
pure cotton tape, impregnated immediately before use, and 
are to be enclosed in boxes, or, preferably, lead sleeves or 
tees wiped on to the cable coverings, these receptacles being 
filled with an insulating compound impervious to moisture. 
Lead sleeves and tees are to be painted with two coats of 
tough elastic enamel on completion of the joint. 


5. Watertight Glands and Deck Tubes.—aAll cables 
passing through decks or watertight bulkheads are to be 
provided with deck tubes or watertight glands. 
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6. Cables passing through Beams and Non-Water- 
tight Partitions.—Unarmoured cables passing through 
beams and non-watertight partitions are to have the holes 
through which they pass bushed with lead or other soft 
non-ferrous material. 


MAIN DISTRIBUTION. 


Section 7. 1. Subdivision of Circuits.—(a) Each 
installation is to have its individual lamps and other devices 
consuming small currents grouped into circuits taking not 
more than 6 amperes, and the maximum number of points 
on each such final sub-circuit is not to exceed ten. These 
final sub-circuits are to radiate from a sub-distribution board 


Norr :—A point is the termination of the wiring 
for attachment to a fitting for one or more lamps or other 
consuming devices. 


(0) Each sub-distribution board and each lamp or other 
consuming device taking more than 6 amperes is to be con- 
nected to a separate way on a section or main distribution 
board. Each section or main distribution board in turn 
is to be connected either to a separate way on the main 
switchboard or to one way of a distribution board for larger 
currents, which in turn is to be connected to the main 
switchboard or to one way of a distribution board for still 
larger currents. The number of such distribution boards 
intervening between the final sub-distribution boards and 
the main switchboard will depend upon the size and dis- 
position of the installation. 


(c) Where three-wire distribution is employed and the 
pressure across the outer conductors exceeds 250 volts the 
pressure between any two points in one space or compartment 
where portable fittings, appliances or accessories are likely to 
be used is not to exceed 250 volts unless the fittings, 
appliances or accessories between which there may be a 
higher pressure are so situated that they cannot be brought 
within 6 feet of each other. 


2. Control of Circuits——() Each two-wire circuit on a 
distribution board whether supplied from a two-wire system, 
from a three-wire system with insulated neutral, from a 
three-phase four-wire system with insulated neutral, or 
from a three-phase three-wire system, is to be controlled by 
a fuse on each insulated pole, and, except in the case of 
a sub-distribution board, by a switch on one insulated pole. 

(v0) Fuses or switches are not to be connected to that 
pole of the circuit which is either earthed or derives its 
polarity from an earthed conductor. 
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(c) The neutral conductor of a three-wire system or of a 
three-phase four-wire system whether earthed or not, is 
never to be interrupted by a fuse or switch, but an isolating 
link may be fitted for testing purposes in the neutral or any 
other conductor, provided it be arranged for use by skilled 
persons only. 


(d) Each thiee-wire circuit supplied from all three 
“conductors of a three-phase system is to be controlled by a 
triple-pole circuit breaker with overload trips on at least 
two phases, or by a triple-pole linked switch and by a fuse 
on each pole. 


3. Earthing of Neutral.— Where the distribution 
is effected on the three-wire system, whether with direct or 
alternating current, the neutral may be earthed at one or 
more points whatever the pressure of supply, but if the 
pressure exceed 250 volts (as allowed for a direct-current 
supply only) whether across the outer conductors of a three- 
wire system or on a plain two-wire system, the neutral is to 
be solidly and permanently earthed at one point at least ; 
in the latter case a neutral point is to be provided by means 
of static coils on the generator. 


4, Karthing Connections.—(a) Each conductor used 
for earthing purposes which does not normally carry current, 
is to be of copper having the same sectional area as the 
working conductor, but not -less than 0°003 square inch, for 
all sizes up to 0°007 square inch. Above this size a con- 
ductor of not less than 0°007 square inch is to be provided 
for every 50 amperes of working current or part thereof. 
Its sectional area need not exceed 0°1 square inch. 


(8) Each conductor used to carry the working current 
of a circuit to the ship's structure on the single-wire system 
of distribution is to be of the same sectional area as the 
corresponding conductor of the insulated portion, 


(c) All connections to the ship’s structure are to 
be in accessible positions. 


(4) Solid wires are to be connected to the ship's 
structure by being formed into a hook and placed under a 
brass washer and secured by a screw of not less than 
§ inch diameter used for this purpose only. 


(e) Cables are to be provided with cable sockets 
secured to the ship’s structure by screws of not less than 
§ inch diameter. 


(f) Im all cases care is to be taken to ensure bright 
metallic surfaces at the contact areas immediately before 
screwing up. 
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5. Two-wire Circuits supplied at Pressures exceed- 
ing 250 Volts.—Where a pressure exceeding 250 volts (as 
is allowed for a direct-current supply only) is employed, the 
following conditions are to be observed :— 


(a) Machines, whether generators or motors, are not to 
be of the open type. 

(6) Motors only are to be supplied at such higher 
pressure, 

(c) Only motors exceeding 8 brake horse-power are to 
be supplied at such higher pressure. 


(a) Portable motors, whatever their size, are not to be 
supplied at such higher pressure. 


(e) All metal work other than that designed to be alive 
is to be efficiently connected with earth. 

(f) The wiring is to be carried out wholly with lead- 
covered and armoured or braided and armoured cables and 
the armour (and the lead, if there be lead) is to be 
electrically continuous and efficiently connected with earth. 


(g) The motors and all accessory apparatus in connection 
therewith are to be so constructed, enclosed, and protected 
that there will be no danger of any shock in the ordinary 
handling thereof, and that the danger of fire under abnormal 
conditions will be reduced to a minimum. 

(kh) All switchboards are to have their live parts 
protected against accidental contact. 


6. Alternative Lighting.— Alternate groups of lamps 
in engine and boiler-rooms ure to be supplied from circuits 
so arranged that the fusing of any one cut-out (other 
than a cut-out on the main switchboard) will not leave 
these spaces in darkness. 


7. Emergency Supply.—(a) Where the Board of Trade 
require an emergency supply to be provided it is to be 
adequate in amount, and so disposed as to meet all re- 
quirements concerning safety imposed by the Board of 
Trade. 

(b) The emergency circuits are to be connected direct 
to a change-over switch, or switches, fitted near the source 
of emergency supply, enabling these circuits to be quickly 
transferred from the ordinary to the emergency source. 


8. Interference with Magnetic Compasses. — (a) 
Dynamos, motors, secondary batteries, control gear, resist- 
ances and all apparatus producing an external magnetic 
field when in use are to be fitted at such distances from 
the compass bowl, as will reduce the magnetic field 
produced by such apparatus to a negligible value thereat. 


(6) Single-conductor circuits carrying continuous current 
are not to be fitted within 30 feet of standard and steering 
compasses. In order that the lead and return currents may 
neutralize one another in two-conduactor systems, conductors 
in the vicinity of the compass are preferably to be twin ; if 
separate, they are to be fixed as close to one another as 
possible, and be equidistant from the compass throughout 
their length. Conductors within the compass binnacle are to 
be as short and direct as possible ; if separate, they are to be 
twisted together and are not to be coiled into spiral loops. 


(c) Incandescent electric lamps employed for illamina- 
tion of the compass card are not to consume more than 0°6 
ampere. Such lamps are to be so placed that all live parts 
are at a distance of not less than 7 inches from any part 
of the magnetic system of the compass. 


(d) Careful tests are to be made during the adjustment 
of the compasses. The effect of switching on and off 
circuits, motors and other electro-magnetic apparatus within 
the vicinity of the compasses, is to be noted and careful 
records are to be kept of any errors observed, whether 
corrected or not. 


9. Navigation Lamps.—(a) Each navigation lamp is 
to be separately wired and is to be controlled by a separate 
switch, and separate fuses which are to be double-pole unless 
one conductor of the system be earthed; such switches and 
fuses are to be grouped in a position accessible only to the 
officers of the watch. 


(6) Each navigation lamp is to have an automatic 
indicator in its circuit placed on or adjacent to its switch 
and arranged to give an aural or visual signal in case of 
extinction of the light by breakage of the lamp filament or 
from other cause. 


(c) Carbon or metal filament vacuum lamps with 
bayonet socket caps are to be used. The illuminating 
power of the lamps is to be 82 candles. 


The filament is to be of the cylindrical (“squirrel 
cage”) type. The diameter of the cage forming the 
filament is not to be less than 1 inch or more than 13 inch. 
Double filament lamps are not to be used. 


(d) The lamp is to be fitted in a vertical position with 
the cap downwards. Should the lantern be provided with a 
dioptric lens the luminous centre of the source of light 
is to coincide with the focal centre of the lens. 


Nore.—This clause does not apply in the case of tugs and 
similar vessels, 
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SECONDARY BATTERIES FOR LIGHTING AND 
POWER. 


Section 8. 1. Construction.—The cells of secondary 
batteries are to be of such construction as to prevent spilling 
of the electrolyte through the motion of the ship and to 
prevent the emission of acid spray on surrounding objects. 


The containers are to be of strong construction and of 
non-brittle material ; they are not to be of celluloid. The 
plates are to be of such dimensions and so arranged that 
they are firmly secured against motion within the containers. 


2. Arrangement.—Each battery is to be so arranged 
that a potential difference exceeding 50 volts does not 
exist between adjacent cells and that each cell will be 
readily accessible from the top and from at least one side ; 
if possible they are to be arranged in a single tier. ‘The 
cells are to be carried by glass or vitreous porcelain 
insulators provided with suitable channels to contain oil, 
and insulators of similar material, but not necessarily filled 
with oil, are to be employed to prevent any movement of 
the cells arising from motion of the ship. 


3. Position, Protection and Ventilation of Battery 
Compartment.—(a) The position of the battery compart- 
ment is to be such that the magnetic compasses are not 
affected by currents in the battery or in the connections 
thereto. 


(b) Where acid is used as an electrolyte for the cells, 
the deck below the cells is to be lined with lead or other 
acid-resisting material so as effectually to prevent any acid 
getting into contact with the structure of the ship. All 
metal-work within the compartment, including exposed 
metal on the battery and its connections, is to be protected 
with acid-resisting paint. All trunks or other parts exposed 
to acid fumes or gases are to be similarly protected. 


(c) The compartment in which batteries are fixed is to 
be thoroughly well ventilated by means of supply and 
exhaust ventilators, independent of one another, so arranged 
that it will be impossible for gases to accumulate in large 
quantities during charge or discharge of the battery. 


4, Control.—(a) Suitable means are to be provided for 
controlling the current with which a battery is being worked. 
Asa minimum this is to comprise an automatic cut-in and 
cut-out switch and fusible cut-out, or aiternatively, a circuit 
breaker with overload and reverse-currené trips. 
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(b) Switches, fuses, and other electrical fittings, liable 
to cause an are are not to be placed within the battery room, 
but a fuse is to be placed in each conductor immediately 
outside the battery room, such conductors being spaced at 
least 8 inches apart on insulators in the battery room, and 
the holes in bulkheads or decks through which they pass 
being substantially and tightly bushed, a separate bush being 
provided for each cable. 


_ (©) All connections within an acid battery room are to 
be either of bare metal or lead-covered cables. 


FITTINGS. 


Section 9. 1. General Requirements.—(«) Fit- 
tings are to be weatherproof on weather decks, in stoke- 
holds and engine rooms, and wherever exposed to drip or 
condensed moisture. In spaces in which goods are liable 
to be stacked in close proximity to them, they are to 
be provided with substantial metal guards. 


(b) Open type fittings whether fixed or portable are not 
to be used in spaces where 


(i) Inflammable or explosive dust or gases are liable 
to be present or where inflammable goods are 
stored. In such situations lamp fittings are 
to be of strong construction, having air-tight 
external globes of thick glass, provided with 
substantial guards. 


(ii) In positions in which the lamp is either near 
to, or can swing near to, readily combustible 
materials. 

(c) Open type fittings are not to be furnished with 
combustible shades unless such shades are kept free from 
contact with the lamps by suitable guards or supports. 
Celluloid is not to be used in any situation near a lamp. 


(d) Switches and other fittings liable to are when 
operated are not to be installed in bunkers or other spaces 
in which inflammable or. explosive dust or gases are liable 
to be present, whether controlling lights in such spaces or 
not. = 


(e) Lamp fittings installed in spaces allotted alter- 
natively to passengers or cargo are to be of extra strong 


construction so designed as to admit of easy removal of ' 


lamps, globes and guards, provision being made for the 
protection of the base of the fitting and its lampholder after 
such removal by a screwed metal cover. Alternatively, the 
complete fitting may be protected by a strongly constructed 
hinged or screwed metal cover completely enclosing it. In 
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either case the enclosure is to be such that the fitting 
cannot be tampered with easily. Switches and fuses 
controlling lights in spaces of this kind are, wherever 
possible, to be placed outside the spaces. Where this is 
impracticable they are to be contained in strong iron boxes 
with iron covers provided with padlocks. 


2. Lampholders.—Lampholders are to be of the 
Goliath type for lamps consuming more than 300 watts. 


3. Ceiling roses.—Ceiling roses are to be of non- 
ignitable non-conducting non-hygroscopic material, 


4, Plugs and sockets.—(~) The live parts of plugs 
and sockets are to be so proportioned that their average 
temperature will not rise more than 54° F, (80° C.) above 
that of the surrounding air when the normal working 
current is flowing through them continuously, 


(6) Watertight plugs and sockets are to be employed 
on weather decks, in stokeholds and engine rooms, and 
wherever exposed to drip or condensed moisture. 


5. Searchlight lamps.—(qa) Searchlight lamps are to 
have the whole of their live parts insulated from the frame 
or case. 


(>) All parts ofa searchlight lamp which have to be 
handled for its operation or adjustment while in use are to 
be insulated from the circuit with strong, non-ignitable 
material, of substantial proportions, and be so disposed 
that there is no risk of shock to the operator. 


(c) Each searchlight circuit is to be controlled by a 
fuse on each insulated pole, and by a double-pole linked 


_ switch. 


6. Arc lamps.—(a) Are lamps, other than searchlight 
lamps, are to have the whole of their live parts insulated 
from the frame or case. 


(4) Each are lamp is to be provided with a globe or 
lantern arranged to intercept falling particles of carbon, and 
with wire netting or other means of preventing pieces of 
broken glass falling. 


(c) Each are lamp circuit is to be controlled by a fuse 
and switch on each insulated pole. Where more than one 
pole is insulated the switches are to be linked. 


(d) Arc lamps are not to be fitted in spaces in which 
combustible goods are stored, or in which inflammable 
gases may accumulate. ~ 


MOTORS. 
Section 10. 1. General Construction.—(a) All 
working parts are to be readily accessible. 


(4) All field coils are to be self-contained and readily 
removable for replacement. 


2. Brushes.—(a) The brushes are to be of carbon, 
and are to be provided with flexible copper connections. 

(b) Means are to be provided for the adjustment of the 
brushes longitudinally, so that they may be staggered in 
such a manner that in multipolar machines every part of 
the commutator working surface will be swept by an equal 
number of positive and negative brushes in order to avoid 
unequal wear. 


3. Terminals.—(a) Suitable terminals clearly marked 
and provided with cable sweating sockets are to be 
provided in an accessible position, convenient for wiring. 


(b) The terminals are to be so spaced or shielded that 
they cannot be accidentally earthed, short-circuited, or 
touched. 

(c) The frame of every motor is to be provided with a 
suitable terminal to which the earthing lead is to be 
connected. 


4, Lubrication—Motors are to be efficiently and 
continuously lubricated automatically with the base of the 
machine inclined at any angle up to 15 degrees from the 
horizontal in any and every direction. 


5. Position in Ship.—(a) Motors are, wherever possible, 
to be placed in well ventilated compartments in which inflam- 
mable gases cannot accumulate, and in all cases they are 
to be fixed clear of all inflammable material. Where these 
conditions cannot be complied with, motors fitted in such 
compartments are to be of the flame-proof or forced-draught 
type, with supply and exhaust pipes or ducts taken outside 
the compartments. 

(b) The motors are, as far as possible, to be placed in 
positions in which they are not exposed to risk of mechanical 
injury or to damage from water, steam, or oil. 

(c) Motors required to work under water are to be of 
the immersible type. 

(d) Motors essential to the safety of the ship in the 
event of damage are to be so installed as wo be capable of 
running for a reasonable period after the compartment in 
which they are situated has been flooded. 

(e) In all sea-going ships, the motors are, wherever 
possible, to be placed with their axes of rotation in a fore 
and aft direction. 
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(f) Unprotected woodwork or other combustible 
material is not to be fitted within a distance of 12 inches 
measured horizontally from, or within 4 feet measured 
vertically above, any motor, unless it be of the totally 
enclosed, pipe-ventilated, induced-draught, forced-draught, 
drip- or flame-proof type. ¥ 


CONTROL GEAR AND RESISTANCES. 


Section 11. 1. General Construction—(a) Generator 
field and motor speed regulators, starters, and controllers, 
are to be constructed wholly of durable, non-ignitable, 
non-hygroscopic material, and unless otherwise guarded 
from approach are to be enclosed in non-ignitable cases. 


(6) All switch parts and protective devices are to be so 
proportioned that their temperature will not rise more than 
54° F. (30° ©.) above that of the surrounding air, when the 
normal working current for which they are designed flows 
through them continuously. 


(c) The contact-making faces are to be sufficiently 
numerous to prevent destructive arcing, and are to be readily 
renewable without dismantling the gear. 


(d) Handles and their attachments are to be mechanically 
strong, and so designed and guarded that the hand of the 
operator cannot touch live metal. 


(e) All live parts are to be enclosed by metal covers, which 
are to be clear of such live parts by not less than { inch. 
Those portions of the cover in proximity to working con- 
tacts are to be lined with non-ignitable insulating material. 


2, Resistances.—(a) Resistances are to be so propor- 
tioned that they do not rise to such a temperature as 
seriously to impair their durability. 

(b) Internal connections are not to be soldered, and all 


such connections, unless self-supporting or rigidly fixed in 
position, are to be continuously insulated with porcelain beads, 


(c) Suitable terminals with cable sockets are to be 
provided for the attachment of external leads, and are to be 
so situated that such leads are not exposed at any point to 
a high temperature. 


3. Position in Ship.—(a) Control gear, wherever 
possible, is to be placed in positions in which inflammable 
gases cannot accumulate. Where such conditions cannot be 
complied with, such apparatus is to be flame-proof. 
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(b) Control gear, as far as possible, is to be placed in 
positions in which it will riot be exposed to risk of 
mechanical injury or to damage from water, steam, or oil. 
Where necessarily exposed to such conditions, it is to be 
totally enclosed. 


(c) All resistances are to be placed in well-ventilated 
compartments in which inflammable gases cannot accumulate, 
and in such positions as to be clear of all inflammable 
material. Unprotected wood-work or other combustible 
material is not to be fitted within a distance of 6 inches 
measured horizontally from, or within 24 inches measured 
yertically above, the frames or the cases containing them. 


INTERNAL COMMUNICATIONS. 


Section 12. 1. Construction of Transforming 
Plant.— Motor generators and static transformers used for the 
reduction of pressure for communication circuits are, together 
with their contro! gear, to be constructed in accordance with 
the regulations for similar plant employed for lighting and 
power supply. 

2. Batteries —PDrimary and secondary batteries are to 
be readily accessible at all times. Means are to be provided 
to prevent liquid from wet primary cells coming into contact 


with the wooden floor or framework of the ship. Secondary. 


batteries are to be fitted in accordance with Section 8. 


3. Construction of Apparatus.—All apparatus for 
communications is to be constructed to take the full pressure 
of the source of supply without the interposition of any 
external resistance, and, if the pressure of supply exceeds 25 
volts, all circuits, switches, resistances, distribution boards 
and accessories required in connection therewith are to be 
designed and fitted throughout in all respects in accordance 
with the regulations for lighting and power circuits. 


4, Communication Cables.—(a) Cables used for the 
purpose of internal communication are to be of one or other 
of types specified in Section 5, clause 1, and are to be fitted 
in a similar manner to cables installed for the lighting and 
power supply of the ship, and they are, as far as possible, to 
be kept separate unless the lighting and power cables are 
protected by one or mort of the following, with or without 
braiding overall :— 

c (i) Lead covering, 
(ii) Steel wire armouring, 
(iii) Tough rubber sheathing. 

(4) Communication, cables, ran in wood casing, are not 
to be fixed in the same groove as cables supplying lighting 
and power. : 
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5. Protection of Circuits. —In all cases in which 
secondary batteries, motor generators or static transformers 
are employed, the main circuit or circuits are to be protected 
by a fuse or fuses, but fuses need not be fitted in branch 
circuits if the pressure does not exceed 25 volts or in any 
circuit supplied from primary batteries. 


LIGHTNING CONDUCTORS. 


Section 18. Lightning Conductors.—(a) Light- 
ning conductors are to be fitted to each mast of all wooden 
vessels and of steel vessels having wooden masts. They 
need not be fitted to steel vessels having steel masts. 


(0) In wooden ships or ships sheathed with wood the 
lightning conductors are to be composed of a continuous 
copper tape or rope, having a section not less than 0°15 
square inch which is to be riveted or clamped to a suitable 
copper spike attached to the mast-head. If of tape the 
lower end is to terminate at the point at which the shrouds 
leave the mast, and to be securely clamped to a copper rope 
of not less than 4 inch in diameter. ‘This copper rope is to 
be led down the shrouds and to be securely clamped to a 
galvanized iron plate not less than 2 square feet in area 
fixed well below the light-load water-line and atiached to 
the ship’s side. 


(c) In steel ships fitted with wooden masts the light- 
ning conductors are to be composed of copper tape terminat- 
ing in a spike, as set forth in paragraph (4). At the lower 
end this copper tape is to be securely attached to the 
nearest metal forming part of the hull of the ship. 


(d) In all cases the lightning conductor is to be so run 
as to avoid sharp bends in the conductor. 


(e) It is recommended that suitable means should be 
provided to enable ships when in dry dock to have their 
lightning conductors connected to an efficient earth ou shore. 


SPECIAL REQUIREMENTS FOR SHIPS CARRYING 
OIL HAVING A FLASH POINT LESS THAN 150° F. 
(655° C.). 
Section 14. 1. Nature of Supply.—The pressure 
of supply is not to exceed the following values :— 
(a) With direct current 
(i) For power, 220 volts. 
(ii) For lighting and heating, 110 volts. 
(b) With alternating current 
For all purposes, 110 volts. 


2. Switchboards.—(a) Hach outgoing circuit from the 
main switchboard and every branch circuit controlling either 
a junction or section fuse board is to be provided with a 
double pole linked switch. 


(b) The cases of all joint boxes, section and distribution 
boards are to be wholly of metal, and all cables are to enter 
the cases through watertight glands. Distribution boards 
in officers’ accommodation may be constructed in accordance 
with Section 3, clause 7. 


8. Protective Covering of Cables.—All cables are to 
be lead-covered or lead-covered and armoured. 


4, Distribution. — Main distribution (ze. between 
switchboards and distribution boards, or between distribution 
boards and sub-distribution boards) is to be effected wholly 
on the two-wire two-conduetor system with entirely separate 
cables, both insulated, for the respective poles; no part of 
the system shall be earthed. 


5. Dangerous Spaces.—(a) Lamps, fittings, appliances 
of any kind, and wiring are not to be fitted in, or enter, any 
of the following dangerous spaces: Oil-holds, cofferdams. 


(b) Pump rooms may be lighted by lamps wired wholly 
outside the space and separated from the interior by an air- 
tight stout glass bowl. 


(c) Lamps in pump-rooms, ’tween decks and spaces 
immediately adjoining oil-holds are to be contained in gas- 
tight fittings, the wiring being enclosed in gas-tight tubing. 
The switches controlling the Jamps are to be wholly outside 
these spaces. ‘These switches are in all cases to be double- 


pole. 


(d) Portable lamps other than self-contained battery-fed 
lamps of a type approved by the Home Office for use in fiery 
mines are not to be used in dangerous spaces. 


SPECIAL REQUIREMENTS TO BE COMPLIED WITH 
WHERE THE CONSTANT CURRENT SERIES 
SYSTEM IS USED. 


Section 15. 1. Generators and Motors. —(«) very 
generator is to be provided with an automatic circuit closer 
so arranged as to short-circuit the generator in the event of 
an open circuit occurring at any point in the system. 


(b) Generators or motors are not to be of the open 
type. 


») 
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2. Bare Conductors.—All bare conductors (including 
radiator elements) are to be totally enclosed in metal cases 
and all access doors or covers so interlocked that the 
conductors contained therein will be accessible only when 
entirely disconnected from the system. 


3. Switches.—(a) The movement of all switches is to 
be effected without breaking the main circuit. 


(0) When a current consuming device is “switched-off” 
by its main switch it shall be totally disconnected on both 
poles from the system. 


4, Earthing.—No part of the system is to be earthed. 


TRIALS. 


Section 16.—Before the installation is put into 
service the following tests are to be carried out :— 


1. Insulation Resistance.—(a) The insulation resistance 
is to be measured by applying a direct-current pressure not 
less than twice the working pressure between earth and the 
whole system of conductors and any section thereof, with all 
lamps and fuses in place, and all switches on. 


(6) The insulation resistance of the lighting circuits so 
measured is not to be less in megohms than 10 divided by 
the number of points on those circuits, except that the insula- 
tion resistance of any final lighting sub-circuit need not 
exceed 1 megobm. 


(c) The insulation resistance between the case or frame- 
work and every live part of each individual dynamo, motor, 
heater, arc lamp or other appliance, complete with its switch 
and control gear, regulating resistance and similar acces- 
sories, is not to be less than half a megohm. 


2. Running Order.—All generators are to be run in 
turn or simuitaneously ; all main switches and current 
breakers are to be operated, and all Jamps, heaters, motors 
and other appliances run, though not necessarily under full 
load or simultaneously. During this test everything is to 
operate satisfactorily, and the specified drop in pressure on 
any part of the installation is not to exceed that laid down 
in Section 4, clause 4. 


This trial is to be in addition to, and not in substitution 
for, the acceptance trials of the individual items of plant at 
the makers’ works. 


PERIODICAL SURVEYS. 


Section 1'7.—The periodical surveys of Electric 
Fittings are detailed on page 23. 
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Section 18. FEES FOR THE INSPECTION OF THE INSTALLATION OF ELECTRICAL FITTINGS. 
The following Scale of Fees has been adopted for the inspection of the installation of Electrical 
Fittings in the United Kingdom, viz. :— 
£1 per kilowatt for the first 15 kilowatts, 


10s. * each kw. above 15 and up to 30 kilowatts, 
5s. $b rr 30 “3 50 “ 

28. + a 50 : 80 : 

Is. % - 80 200 a 

6d. re A 200 kilowatts. 


‘ Minimum fee £5. 
(The scale is based on the kilowatts of the generators.) 


In the case of Tugs with small installations not exceeding 6 kilowatts, the fee is to be £3. 


By order of the Committee, 


ANDREW SCOTT, 
Secretary. 


71, Fencuurcu Srreet, Lonvon, E.C.3 
24th April, 193. 
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TABLE I. 


CGURRENT-CARRYING CAPACITY (SUBJECT TO VOLTAGE DROP) AND CORRESPONDING 
FALL oF PRESSURE—SINGLE CABLEs. 


Insulated with Rubber. Insulated with Paper. 
Nominal Effective Number and Approx. Approx. 
Area Area Diameter (in.) of | Length (lead Length (lead 
of of Wires comprising) Maximum plus return) Maximum plus return) 
Conductor. Conductor. Conductor. Permissible | giving 1 volt Permissible | giving 1 volt 
Current. drop Current. drop 
with current with current 
(Col. 4.) (Col. 6.) 
L 2. 3. 4. 5. 6. uf 
sq. in. sq. in. amps. ft. amps. ft. 
0°0010 0°00102 1/'036 41 | 30 41 30 
00015 0700152 1/044 G1 30 671 30 
070020 000194 3/°029 78 30 78 30 
070030 0°00299 3/'036 12°0 29 12°0 | 29 
0°0030 0°00322 1/064 12°9 29 12°39 29 
070045 0°00455 7/029 18°2 28 18°2 28 
0°0070 0°00701 7/°036 24°0 33 28°0 27 
070100 001046 7/044 310 39 42°0 27 
0°0145 0°01462 7/['052 37°0 45 57:0 28 
0°0225 002214 7/064 46°0 55 75°0 32 
0°0300 0702840 19/044 53°0 | 61 87°0 35 
0°0400 0°03960 19/052 640 71 104°0 41 
0°0600 0°06000 19/064 83°0 | 83 135°0 48 
0°0750 0°07592 19/-072 97°0 90 157°0 52 
071000 0°10090 19/:083 118°0 | 98 191°0 57 
071200 0711680 37/064. 130°0 103 210°0 60 
0°1500 0°14780 37/°072 152°0 112 246°0 65 
072000 0719640 37/083 184°0 123 296°0 72 
0°2500 0°24650 87/093 2140 132 343°0 78 
0°3000 0730240 37/7103 240°0 145 385°0 85 
074000 0°40640 61/098 288°0 162 464°0 95 
075000 0°49850 61/°103 352°0 172 540°0 100 
0°6000 0°60620 91/093 3840 | 181 6240 105 
07500 0°74350 91/103 461°0 185 738°0 109 
0°8500 0°84590 127/'093 512°0 | 190 815°0 116 
10000 103760 127/°103 595°0 200 932°0 121 


Luoyp’s REGISTER oF Suipeinc, Lonvon.— 24th April, 1930. 


Table I. 
ELEC. FITTINGS 


148 LLOYD’S REGISTER OF SHIPPING. 


TaBLe II. 
CURRENT-CARRYING CAPACITY AND CORRESPONDING FALL or PRESSURE— 
Twin FirexmiE Corps AND CABLES. 


- | Approximate | 
Maximum length (lead 
Nominal Area | ° Composition Current plus return) 
Permissible sot 
of Conductor. of Strand. ‘pf giving | volt 
(subject to drop with 
voltage drop). current 
of ALD. Sag ais 3. ee, 
sq. in. No. and diam.in. amps. | feet. 
0°0006 14/0°0076 18 59 
0001 23/0°0076 3°0 59 
00017 40]0°0076 50 57 
0°003 70/0°0076 85 57 
00048 1 10/0°0076 13°0 56 
0°007 162/0°0076 17°0 69 
~ | 
TaBLE III. 
CuRRENT-CARRYING CAPACITY FOR INTERMITTENT 
WorRKING—CABLES, 
Permissible Current. 
Rubber Cables. Paper Cables. 
Nominal - 5 
fee of Contin- Coutin- 
onductor.| traif- | One- | uous | Half- | One uous 
hour hour | Rating | hour hour | Rating 
Rating.|Rating.| asin | Rating.| Rating.| asin 
Table I. Table I. 
1. 2. 8. 4. 5. ee ee 
5q. ins. amps, | amps. amps. amps. amps, amps. 
0°0145 38 37 37 60 57 57 
0°0225 47 46 46 79 75 Ff sd 
0°030 56 54 53 94 89 87 
004 68 65 64 . 118 105 104 
0 06 92 85 83 151 138 135 
0075 LIS 1) 101 97 180 162 157 
Ol 142 | 124 118 225 199 191 
0°12 160 | 138 130 252 220 210 
O15 191 | 164 152 303 261 246 
= 02 247 | 204 184 376 320 296 
0°25 295 | 244 214 453 377 343 
03 351 | 283 240 523 435 385 
P Or4 452 | 357 288 663 5438 464 
05 5384 | 422 332 804 648 540 
06 641 | 499 384 960 | 767 624 
O75 774 | 604 461 1,180 930 738 
0°85 900 | 680 512 | 1,825 | 1,045 815 
10 1,036 | 803 595 | 1,548 | 1,211 932 | 
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TaBLE IV. 
Drensions or Sincie-CorgE CaBies—RvupBeR INSULATED. 
For (a) Direct-current systems for pressures not varying from the potential of the ship’s hull by more than 250 volts. 
(b) Three-phase systems, with centre point earthed, for pressures of not more than 500 volts between phases. 


Stantntall eee Braided and Armoured Lead-covered Lead-covered and 
Conductors. Dielectric.| “Caples. Cables. Cables. Armoured Cables. 
= ti = 
| ‘ | Diameter - f Diameter 
Nout 0 1 aor | Diameter over Thi Di : Diameter Diameter over 
ominal | Overall | pyickness. a veral m Cle Sines ‘Aeriour ickness| Diameter of | aver einen 
Area, | Diameter. iameter. ete IAG | seen ete PTS | of Lead. | over Lead. tas Seaoee anal 
Braiding. | ¢ Braiding. 
1, 2. 3. <. 5. 6. re | 8. 9. 10. at; 12, 


aq.in. | in. 5 in. in. in. in, in. in, in. in, in. 

0°0010 | 0°036 0-034 07165 0-064 07328 07418 0-040 0200 | 0-064 0°408 0°498 
0°0015 | 0°044 0-084 07173 0-064 0°336 | 0°426 0-040 0208 | 0:064 0-416 0506 
0°0020 | 0°068 0°036 07195 0064 | 0°358 | 0448 0-040 0°230 0-064 0°438 0°528 
00030 | 0°078 0°038 07215 0°064 | 0°378 0468 0-040 0°250 0-064 0°458 0548 
070080 | 0°064 0°036 07197 0:064 | 0°360 0°450 0040 | 0°232 0064 0°440 0°530 


0°0045 | 0°087 0°039 0°226 0°064 0°389 «0479 0°040 0°261 0064 07469 0°559 
0°0070 | 0°108 O°041 0°259 0-064 0°422 0°512 0°050 07314 0°064 0°522 0°612 
0°0100 | 0°132 070438 0°287 0-064 0°450 0°540 0°050 0°342 0°064 0°550 0°640 


0°0145 | 07156 0°046 O°317 0-064 0°480 0°570 0°060 0°392 0°064 0°600 0°690 
0°0225 | 0°192 0°049 0°359 0-064 0°522 0°612 0°060 0°434 0°072 0°698 0-788 
0°0800 | 0°220 0°052 0°393 0-064 0°556 0°646 0°060 0°468 0°072 0°732 0°822 
00400 | 0°260 0°056 0-441 0-064 0°604 0694 0°060 0°516 0°072 0°780 0°870 
0°0600 | 0°320 0062 0°513 0°072 0°732 0°822 0°070 0°608 0072 0°872 0°962 


0°0750 | 0°360 0°066 0°596 0°072 0°780 0°870 0°070 0°656 0°072 0°920 1°010 
0°1000 | 07415 0-072 0663 0°072 0°847 0°937 0°070 0°7238 0°072 0°987 1077 
0°1200 | 0°448 0°075 0°702 0-072 0°886 0°976 0:070 | 0°762 0°072 1°026 1146 
0°1500 | 0°504 0°080 0°768 0°072 0°952 1-042 0080 | 0°848 0-080 1208 1°328 


02000 | 0581 | 0-088 | 0889 | 0072 | 1:053°| 1178 | 0-080 | 0°949 | 0080 | 1309 | 1°429 
| 0-2500 | 0°651 | 0-095 | 0-973 | 0-080 | 1-288 | 1853 | 0-090 | 1°053 | 0104 | 1461 | 1°08! 
| 03000 | 0-721 | o-102 | 1:057 | 0-080 | 1317 | 1437 | 0°090 | 1187 | O104 | 1545 | 1°665 
0-4000 | 0-837 | 0-114 | 1197 | 0-104 | 1°505 | 1625 | 0°100 | 1297 | O104 | 1°705 | 1°825 
0:5000 | 0°927 | 0-121 | 1°301 | 0-104 | 1-609 | 1°7729 | O110 | 1-421 | 0-128 | 1877 | 1997 


0°6000 | 17023 07125 1°425 0°125 1761 1°881 0-110 | 1°525 0°128 1°981 2101 
0°7500 | 1133 O31 1547 0°128 1°883 2°008 07120 1°667 0°160 2°187 2°307 
0°8500 | 1:209 | 0°135 1631 07128 1°967 2-087 0°120 751 0°160 2°271 2°391 
1:0000 | 1°339 0-141 1773 07128 2°173 2°293 07120 1°893 07160 24138 2°533 
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: TABLE V. 
Drrensions or Casies-660 Vorr Paper INsuLATED 


Single-core, 
Di- Single-core. Lead-covered and 


Conductors. - . Lead Covered | Armoured Cables 
electric. Cables. (Single-wire 
Armouring). 
ea FESS ey eran 
Nominal ci an Thick- poche | meter (meter of! meter 
Area, racine ness. TRA over /armour-| over 
. * | Lead. |ing wire.| Armour. 
sey [he oat 3 8. 4. 5. Sal ae 
sq. in, in, in. in. in. in in, 


0°0015 | 0°044 0°080 | 07045 | 0°324 0-064 | 0°532 
0°0020 | 0062 | 0080 | 0°045°! 0°343 | 0-064 | 0°551 


0°00380 | 0:078 | 0°080 | 0°045 | 0°358 | 0-064 | 0°566 
0°0030 | 0:064 | 0°080 | 0°045 | 0°344 | 0:064 | 0°552 
0:0045 | 0:087 | 0°080 | 0:050 | 0°367 | 0-064 | 0°575 
0°0070 | 0°108 | 0°080 | 0:060 | 0°388 | 0°064 | 0°596 
0°0100 | 0°132 | 0°080 | 0°060 | 0°412 | 0:072.| 0°676 


0°0145 | 0°156 | 0°080 | 0:060 | 0°436 | 0:072 | 0°700 
0°0225 | 0°192 | 0°080 | 0°060 | 0°472 | 0-072 | 0°736 
0°0300 | 0:220 | 0°080 | 0°060 | 0°500 | 0:072 | 0°764 
0°0400 | 0:260 | 0°080 | 0°060 | 0°540 | 0:072 | 0-804 
0°0600 | 0°320 | 0°080 | 0:070 | 0:620 | 0-072 | 0°884 


0°0750 | 0°360 | 0°080 | 0°070 | 0°660 | 0:072 | 0°924 
0°1000 | 0°415 | 0°080 | 0°070 | 0°715 | 0-072 | 0°979 
- 071200 | 0-448 | 0°080 | 0°070 | 0°748 | 0-072 | 1°012 
0°1500 | 0°504 | 0-080 | 0°070  0°804 | 0-080 | 1°164 


0°2000 | 0°581 | 0°080 | 0°070 | 0°881 | 0-080 | 1:241 
0°2500 | 0°651 | 0°090 | 0°080 | 0°991 | 0-080 | 1:351 
0°3000 | 0°721 | 0°090 | 0°080 | 1°061 | 07104 | 1-469 . 
0°4000 | 0°837 | 0°100 | 0°090 | 1°217 | 0-104 | 1°625 
0°5000 | 0°927 | 0°100 | 0°090 | 1°307 | 0°128 | 1°7638 


0°6000 ; 1:023 | 0°100 | 0-100 | 1:423 | 07128 | 1:879 
0°7500 1183 | 07110 | 07100 | 1°553 | 07128 | 2:009 
0°8500 | 1°209 | 07110 | 0°110 | 1°649 | 0-160 | 27169 
1°0000 | 1°339 | 0°110 | 0°110'| 1°779 | 07160 | 2°299 


TaBLe VI. 
THICKNESSES AND Types oF BEDDING FoR 
SINGLE-W1IRE ARMOURING. 


Diameter of Cable tobe |) Minimum 


a armoured, exclusive Thickness Type of Seep to be 


of Bedding. of Bedding. 
: & 2a inch. 
Up to and including | 0°040 | Two coats of hessian 
04 inch. : tape. 


04 inch to 0°8 inch} 0°060 | Two coats of hessian 
tape or two coats of 
| jute yarn. 
Above 08 inch ...| 0°100 | Three coats of hessian 
tape or two coats of 
jute yarn. 


) 
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TaBLE VII. 
INSULATION RESISTANCE OF RUBBER INSULATED 
CABLES. 
Minimum Insulation Resistance 
ih ae id - Megohms for a 1,000} Megohms for a mil e| Megohms for a 1,000| Megohms for a mile 
yard length at 60° F. length at 60° F. yard length at 60° F. length at 60° F. 
(15'6°C.) (15°6°C.) (15'6° ©.) (15-6 C.) 
600-megohm Grade. | 600-megohm Grade |2,500-megohm Grade. 2,500-megohm Grade. 
| sq. in. gees, | ' = 
00010 3,520 2,000 8,800 5,000 
0°0015 3,520 2,000 8,800 5,000 
0°0020 2,200 1,250 7,920 4,500 
0°00380 2,200 1,250 7,920 4,500 
0°0030 3,520 2,000 8,800 5,000 
0°0045 2,200 1,250 7,920 4,500 
0°0070 1,584 900 7,040 4,000 
0:0100 1,584 900 - 7,040 4,000 
0°0145 1,584 900 7,040 4,000 
0°0225 1,584 900 6,160 3,500 
070300 1,320 750 6,160 3,500 
0°0400 1,320 750 5,280 8,000 
0°0600 1,320 750 5,280 ; 8,000 
0°0750 1,056 600 5,280 8,000 
071000 1,056 600 5,280 8,000 
071200 1,056 600 5,280 3,000 
071500 1,056 600 5,280 3,000 
0°2000 1,056 600 4,400 2,500 
0°2500 1,056 600 4,400 2,500 
* 0°3000 1,056 600 4,400 2,500 
0°4000 1,056 600 4,400 2,500 
0°5000 1,056 600 4,400 2,500 
0°6000 1,056 600 4,400 2,500 
0°7500 1,056 600 4,400 2,500 
0°8500 1,056 600 4,400 2,500 
1°0000 1,056 600 4,400 2,500 


TaBLE VIII. 
Maximum Spacrne oF Cires securtinc LraD-CovERED 
oR ARMOURED CABLES. 


Overall Diameter of Cable. Lead-covered.| Armoured. | 


Tnches. Inches. 
Under 0°3 inch oe AR 8 10 
0°3 inch and under 0°5 inch 10 12 
05 = 0°75 ,, 12 14 
0°75 ,, i 125 ,, 14 16 
1:25 inches and above sae 16 18 
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TABLE IX. 


Approximate Fusina Currents oF Coprer WIRES 
IN Free Arr. 


Diameter of Equivalent Fusing t Maximum 
Wire. S.W.G. Size. Current. Safe Working 
Current. 
1, 2. 3. rig 
inch. amperes. amperes. 
O-OL 838 98 49 
0°0108 32 110 aD 
0-012 = ea rate 
00148 28 17 86 
0-018 26 22 1 
0°022 94 30 15 
0°028 22 AL 21 
0°029 ois 43 92 
0-04 19 73 37 
0044 BS 86 43 
0°048 18 98 49 
0°052 — lil 56 
0°056 hi I 125 63 
. “| 0-064 16 1567 © 78 
0°072 15 191 96 
0°08 14 229 A be 
TABLE X. 


Approximate Fusing Currents or Leap-TIN 
Annoy (LEAD 75 PER CENT, TiN 25 PER CENT) WIRES 
; i Free Arr. 


Maximum 

Diameter Equivalent ‘Fusing 

of Wire. S.W.G. Size. Current Sato Working | 

ie 2. 3. 4. 
= inch. amperes. amperes, 
0°02 25 3 2°0 
% 0-022 24 3b 2°3 

0°024 25 4 2°6 
0°028 22 5 3°3 
0082 21 6 41 
00386 20 7 4°38 
0048 18 10 70 
0064 iG 16 110 
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TaBLE XI. TaBLE XII. 


GranpARD THICKNESSES oF. DreLeornic anp Leap STANDARD CARRYING CAPACITIES OF VARNISHED CAMBRIC 


yy ’ aac f 
SHEATHING FoR VARNISHED CAMBRIC CABLES FOR CaBLes FoR PRESSURES UP To 660 Vorts. 


PressurRES UP TO 660 Vorts. one Intennittent 
ae . Di and Continuous Rating. Bisbee ta, 
Nominal | yunber2dvickness! Thickness of Lead Sheathing: "heen of | Gaof. Single in Pairs 
Bposaense: Reta pid eats % ee pomprising Pees be nee a 7 
Conductor. Single. | Twin. /Three-core Ramen: ic Twin. pence oar ee 
sq. in. inch. inch. inch. inch. sq. in. amps. | amps. | amps. | amps. | amps. 
0003 3/036 | 0°08 0:06 0:07 0°07 0°003 3/036 | 10°8| 108) 108} — | — 
0008 1/064 | 0-08 0-06 0:07 0:07 0°003 1/064.) 1176 |) 36 [LTB se 
00045 7/029 | 0°08 0°06 0:07 0:07 00045 | 7/029 | 164] 162) 162) — | — 
0007 7/036 | 0°08 0°06 0:07 0:07 0°007 7/086 | 25 23 21 — |— 
0-01 7/044 | 0°08 0°06 0-07 0°07 0-01 7/044 38 315 28 — — 
00145 7/052 0°08 0°06 0:07 0:08 070145 7/052 51 40 37 54 51 
070225 7/064 | 0:08 0°06 0:07 0-08 00225 7/064 68 54 50 71 68 
0:03 19/044 | 0-08 0:06 0:08 0:08 0°03 19/044 | 78 64 59 84 | 80 
0-04 19/052 | 0-08 0-06 0:08 0-09 0-04 19/052 | 94 76 70 102 | 95 
0:06 19/064 | 0°08 0°07 0°08 0:09 0:06 19]-064 | 122 103 91 136 | 124 
0:075 19/072 | 0°08 0:07 0-08 0:09 | 0075 | 19/072 | 141 | 117 105 162 | 146 
OL 19/083 | 0:08 0:07 0-09 0-1 01 19/083 | 172 | 141 | 128 203 | 179 
0°12 37/064 | 0°08 0°07 0°09 O1 0°12 37/064 | 189 157 145 226 | 198 
O15 87/072 0°08 0:07 0°09 Ol O15 87/072 | 222 180 167 273 | 235 
0:2 37/083 | 0°08 0:07 01 O11 0:2 37/083 | 266 | 218 | 204 338 | 288 
O25 37/7093 | 0°09 0°08 O11 0°12 0°25 37/093 | 809 252 238 407 | 340 
03 37/103 0°09 0°08 0°12 0°13 03 87/103 | 346 290 274 470 | 392 
Or4 61/7093 | Ol 0°09 013 O14 Or4 61/093 | 417 354 _ 596 | 488 
a) 61/103 | 0-1 0:09 0-14 O15 O° 61/103 | 486 | 412 — 728 | 584 
06 91/093 | Or1 Or1 — _ 06 91/093 | 561 —_ — 864 | 690 
0°75 91/103 | O11 | O-1 — _ O75 91/103 | 664 — — | 1,061 | 838 
0°85 127/093 | O-11 O11 = a 0°85 127/093 | 733 — — 1,190 | 940 
1-0 | 127/108 | 0-11 Ol _ — 1:0 127/103 | 839 _ —. | 1,890 [1,090 
Luoyp’s ReaisteR oF Surppine, Lonpon.—12th December, -1929. 
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TaBLE XIII. 
Dimensions or Touan Ruspper SHEATHED CABLES. 


For: (a) Direct-current systems for pressures not varying 
from the potential of the ship’s hull by more 
than 250 volts. 

(b) Three-phase systems, with centre point earthed, 
for pressures of not more than 500 volts 
etween phases. 


Thicknesses of Dielectric, and Tough Rubber Sheath. 
[SRSSSSLSGS! DGARSERIEEIPen/ Giesananen ace 


Thickness of Tough Rubber 
: Sheath 


Diameter 
F Twin | Twin | Three 
of Wires Single \(Cireular)| (Flat) | Core 


2a: 
0-084 
0-084 
0:086 


0088 
0°036 
0°089 


0°041 
0°043 
0°046 


[- 0-049 
| 0-052 
19/052 | 0-056 


19/064 | 0-062 
19/072 | 0-066 
19/083 | 0-072 


37/064 | 0-075 
37/072 | 0-08 
37/088 | 0-088 


37/093 | 0-095 
37/"103 | 0-102 
61/-093 | O-114 


61/103 | 0-121 
91/-093 | 0-125 
91/103 | 0-181 


127/093 | 0-185 
127/103 | 0-141 


to S29 S90e oce 
ao 


Sem BHA 
eSSe 2ee9o ece 


D is the thickness of the dielectric as follows :— ; 
(1) On the Conductor of single Conductor Cables. 
(2) On each Conductor of Concentric Cables. 

(3) On each core of Twin and Three-Core Cables, 
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GENERAL. 

Section 1. 1. On the application of the owners 
of vessels fitted, or to be fitted, for carrying refrigerated 
cargoes, the Committee will authorise their Surveyors to 
survey the refrigerating machinery and appliances, and in 
those cases where the following conditions are complied 
with and a satisfactory report is received from the 
Surveyor, certificates of these surveys will be issued and the 
notation of Lloyd’s R.M.C. (in red) (i.e. Lloyd’s Refrigerating 
Machinery Certificate) will be made against the vessel's name 
in the Society’s Register Book, and in the special list of vessels 
fitted with refrigerating machinery and appliances. In cases 
in which the refrigerating machinery and appliances are 
constructed under the special survey of the Society’s 
Surveyors, and to their entire satisfaction, the notation 
‘i Lloyd's R.M.C. (in red) will be made in the Register 
Book. The number of refrigerating units, number of 
compressors, the system of refrigeration, the name of the 
maker and date of the construction of the machines, 
the method employed for cooling the chambers and the 
nature of the insulation, the cubic feet of air delivered 
per hour and the refrigeration or ice melting capacity in 
tons per 24 hours, and the number and total capacity of the 
insulated cargo chambers in cubic feet, will be recorded in 
the special list in the Register Book. 


2. Submission of Plans—In cases where the re- 
frigerating machinery and appliances are to be constructed 
under special survey, plans or specifications are to be 
submitted for consideration. 


Nore:—A refrigerating unit comprises a prime 
mover, one or more compressors, one condenser and one 
evaporator or cooler, where these are employed. 


If the prime mover is a steam engine and each cylinder 
drives a corresponding compressor, or if there is more than 
one motor similarly arranged and each compressor is con- 
nected to its own condenser and evaporator or cooler (not 
necessarily in separate casings), these machines are to be 
described as two or more units, as the case may be, 
provided each unit can be used either in combination or 
separately. 

m 2 


RULES FOR REFRIGERATING MACHINERY 
AND APPLIANCES. 


If a machine has more than one compressor, but is 
driven by a single prime mover and has only one condenser 
and one evaporator or cooler, it is ‘to be described as one 
unit with one or more compressors. 

In the case of compound compressors the high and 
low pressure cylinders are to be considered as a single 
compressor, 

“Nore.—tThe refrigeration or ice-melting capacity of 
the machines in tons per 24 hours should be calculated at 
the rate of 318,080 B.T.U. per English ton (i.e. 2,240 
pounds) with temperature of evaporation = 5° F. (— 15° C.), 
and teniperature of liquid refrigerant in the condenser 
= 86° F. (30° C.).” 


REFRIGERATING MACHINERY. 


Section 2. 1. Power of Machinery.—The refrig- 
erating machinery is to be of approved construction and of 
sufficient power to maintain the necessary low temperature 
in the cargo chambers in tropical climates when running 
18 hours per day. 
cubic feet, the machinery is to be fitted with more than one 
refrigerating unit. 

2. Motive Power.—Except in the cases of small vessels, 
the motive power of the refrigerating plant is to be 
supplied from not less than two sources, each source being 
capable of supplying sufficient power when the installation 
is under full working conditions. 

3. Hydraulic and other Tests.—In the case of new 
refrigerating machinery and appliances, the tests recom- 


For cargo capacities of above 70,000 


mended for the various parts are as follows, viz. :— 

(a) CO, compressors, separators, condenser and 
evaporator coils, headers and connections to be tested 
by hydraulic pressure to 3,000 Ibs. per square inch, and 
afterwards by air pressure to 1,500 Ibs. per square inch 
whilst submerged in water at 90° F. 

(6) NH, compressors and cast iron or steel 
connections to be tested by hydraulic pressure to 
600 Ibs. per square inch. 

(c) NH, condenser, evaporator and air cooler coils 
to be tested by hydraulic pressure to 1,500 lbs. per 
square inch, and afterwards by air pressure to 500 Ibs. 
per square inch whilst submerged in water at 90° F. 


Sections 1-2 
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(d) NH, condenser, evaporator and air cooler coils 
to be tested after erection in place by air pressure to 
200 Ibs. per square inch, 


(e) Brine piping, after erection in place, to be 
tested by air pressure to 90 Ibs. per square inch, 


(/) Gas evaporator casings of cast iron and gas 
condenser casings, whether of cast iron or steel, to be 
tested by hydraulic pressure to 15 ]bs. per square inch, 
or to double the working pressure, whichever is the 
greater. : 


(g) Gas evaporator, wrought iron and steel casings, 


to be tested by hydraulic pressure to 30]bs., if 
gravitation type, or to 501bs. per square inch if 
pressure type, or to double the working pressure, 
whichever is the greater. 


4. Cooling Tests.—Upon completion of the installation 
under special survey the refrigerating roachinery is to be 
tested under working conditions and the insulated chambers 
are to be cooled down simultaneously to about 10° F. where 
they are intended for carrying frozen and chilled meat 
cargoes, and to about 20° F. where they are intended for 
carrying fruit and similar produce which require only 
moderate temperatures. The rise of temperature in the 
refrigerated chambers is to be noted upon the expiration 
of about 12 hours time after the machinery and cooling 
appliances have been shut off. 


INSULATION AND FITTINGS. 


Section 3. 1. Insulation —The insulation is to be 
sound and in good order and of efficient construction. The 
details of construction showing the amount and nature of 
the insulating material employed in the various parts are 
to be reported to the Committee. 


2. Protection of Insulation.—It is recommended that 
the insulation of the lower hold chamber floor and the tunnel 


_ top in way of the hatchways and about two feet beyond be 


protected with hardwood sheathing about 2 inches thick. 
Where charcoal, silicate cotton, granulated cork or similar 
media are employed, the woodwork of the insulation over 
the tunnel tops be fastened with screws to facilitate the 
examination of this part. The woodwork at the corners of 


all insulated hatchway coamings, trankway door frames, and 


the insulation at the top of the hold pillars in way of the 
hatchways be protected from damage by omrED ropes by 
means of galvanised iron or steel plates. 


Section 3 
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3. Access Plug's.—Insulated removable portions are to 
be arranged in the insulation, where required, to provide 
easy access to the bilge suction roses. Similar provision to 
be made for access to the tank air and sounding pipes and 
also for examination of the heels of the pillars. 


4. Oil Storage Tank Bulkheads.—The insulation of 
bulkheads in way of oil storage tanks is to be provided with 
an air space of not less than 2 inches between the insulation 
and the bulkhead plating permitting free drainage from the 
latter into the oil gutterways and thence to the bilges. 
Provision to be made for ventilating the air space, the vents 
being led to the open air and their gutlets being fitted with 
a wire gauze diaphragm which can be easily removed for 
renewal. 


5. Coal Bunker Bulkheads.—Thie insulation of bulk- 
heads in way of coal bunkers and of brine outflow and 
return pipes passing through coal bunkers should be, so far 
as practicable, fireproof. 


6. Watertight Bulkhead Fittings—Where cooling 
pipes pass through watertight bulkheads, or deck plating, 
the fittings and packing of the stuffing boxes are to be both 
fireproof and watertight. 


7. Cargo Battens.—(a) Cargo battens are to be pro- 
vided for the floor or deck and the walls of the chambers 
previous to loading refrigerated cargoes. 

(b) Those for the walls of the chambers are to be 
fastened and should be at least 2'’ x 2", one batten being 
placed over each frame or ground, the others being inter- 
mediately arranged, or alternatively, about 14’’ centres. 

(c) The cargo battens for the floors or decks of the 
chambers should be in no case less than 2"' x 2" but prefer- 
ably 3" x 3''; these battens need not be made a fixture and 
such battens are not required where the cargo is suspended 
as in the case of chilled meat. 


~(@ The tunnel top insulation is to be fitted with 3” x 3" 


battens of elm or hard wood of similar nature. 


8. Thermometer Tubes.—() The number and position 
of the thermometer tubes of the insulated chambers should 


’ be submitted for consideration. 
: 


(b) Thermometer tube flanges and covers are to be 
insulated from the deck plating and so arranged that water 
will not run down and freeze in the tubes when taking the 
temperatures. 


(c) The inside aiszieie of the thermometer tubes 
should be not less than 24 inches. 
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(@) Where the thermometer tubes and cooling pipes 
pass through compartments or chambers other than their 
respective insulated chambers they are to be efficiently 
insulated, except where they pass through brine tank rooms 
or evaporator rooms, 


9. Protection of Pipes.—All pipes, including air and 
sounding pipes, which pass through or into insulated 
chambers are to be well insulated in order to prevent the 
formation of ice inside the pipes. 


10. Draining Arrangements.—(a) Where insulated 
chambers are situated below the load water line provision is 
to be made for draining the inside of the chambers into 
their respective hold bilges or bilge wells by means of 
insulated non-return valves or liquid sealed non-return bilge 
traps, and sounding pipes, or their equivalent, are to be 
fitted in the chambers. 

(6) Where practicable, sluices, scupper or drain pipes, 
which may permit drainage from compartments outside the 
insulated chambers into the bilges of the latter, should not 
be fitted; but, in the event of their being fitted, means 
are to be provided for blanking them off when the chambers 
are being used for carrying refrigerated cargoes, 


11. Sounding Pipes.—Where sounding pipes are fitted 
in way of insulated chambers it is recommended that their 
deck connections be so arranged that they will be insulated 
from the deck plating in order to prevent the formation of 
ice inside the sounding pipes. 


12. Brine Cooling Systems.—(~) Where the brine 
system of refrigeration is employed the brine circulating 
pipes and tanks should not be galvanised on the inside. 

(6) In cases where internally galvanised tanks or cooling 
pipes are fitted, the brine cooling and return tanks, if closed, 
are each to be provided with a ventilating pipe or pipes led 
to the open air in a situation where no danger will be 
incurred from the issuing gas, and each ventilating pipe 
must be fitted with a wire gauze diaphragm which can be 
easily removed for renewal. 

(c) Where the tanks are not closed, the compartments 
in which they are situated must be efficiently ventilated. 


SPARE GEAR. 


Section 4. 1. A suflicient amount of spare gear 
is to be supplied and stowed where it is readily accessible. 

2. Where two or more complete sets of refrigerating 
machines are connected to all the refrigerated chambers and 


one of these machines is additional to the power required to 
maintain the necessary low temperature in the chambers in 
tropical climates when running 18 hours per day, provided 
all the working parts of these machines are interchangeable, 
no spare gear will be required. 


3. Where two similar machines are fitted, each connected 
to different sets of refrigerated chambers, one set of spare 
gear suitable for either machine will suffice. 


4, Where only one single dry air machine is fitted the 
following spare gear will be required :— 

1 crank shaft with eccentric sheaves, complete, or one 
half shaft if the halves are interchangeable. 

1 piston rod and nuts for steam and air cylinders. 

1 set of piston rod and connecting rod brasses. 

1 piston, complete, for each steam and air cylinder. 

1 cylinder cover for each pattern used in steam and 
air cylinders. 

1 air pump bucket and rod. 

1 water circulating pump bucket and rod. 

1 pair of main bearing brasses, complete. 

Main and cut-off valves for each steam cylinder. 

Balance springs and rings for steam and air slide 
valves. 

False valve face for each pattern fitted in steam 
cylinders, with screws. 

1 eccentric rod for each pattern used. 

1 eccentric strap for each pattern used. 

1 slide valve spindle and nuts for steam and air 
cylinders, for each pattern used. 

2 main bearing bolts. 

1 set of connecting rod and piston rod bolts. 

Full set of air valves and seats for air compressor. 

1 set of inlet and outlet valves, and 1 set of valve faces 
(if fitted) for air expansion cylinder with screws. 

1 seb of valves for air, water circulating and feed 
pumps. 

1 seb of escape valve springs. 

50 suction springs. 

50 delivery springs. 

50 buffer springs. 

6 tubes and 24 ferrules for condenser. 

6 tubes for cooler. 

6 tubes for air drying chamber. 

Assorted bolts, studs and nuts. 

1 set of lead lined nuts for air expansion cylinder 
cover. 

A quantity of packings and joint rings. 
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5. Where one machine having two sets of air compressor 
and expansion cylinders or two single dry air machines are 
fitted and these can be comiected to all the refrigerated 
chambers the following spare gear will be required :— 
1 crank shaft with eccentric sheaves complete, or one 
half shaft if the halves are interchangeable. 
1 piston rod and nuts for steam and air cylinders. 
}¥ set of connecting rod and crosshead brasses. 
1 piston for H.P. steam cylinder. 
1 piston, complete, for air compressor; and 1 £2 air 
expansion cylinder. 
1 set of piston springs for each steam cylinder. 
1 cylinder cover for each pattern used in air com- 
pression and expansion cylinders. 
1 air pump bucket and rod. 
1 water circulating pump bucket and rod. 
Main and cut-off slide valves and spindles with nuts 
complete for H.P. steam cylinder. 
Balance springs and rings for steam and air slide 
valves. 
“za 1 H.P. steam cylinder valve and valve face with 
. screws, 
1 eccentric sheave, strap, and rod for each pattern 
“used. 
1 slide valve spindle and nuts for steam and air 
. cylinders for each pattern used. 
2 main bearing bolts. 
1 set of connecting rod and piston rod bolts. , 
Half set of air valves and seats for air compressor. 
1 inlet and 1 outlet valve, and 1 half set of valve faces 
(if fitted) for air expansion cylinder, with screws. 
1 set of valves for air, water circulating, and feed 
pumps. 
: _ 1 set of escape valve springs. 
20 suction springs, 
Wa 40 delivery springs. 
: 40 buffer springs. 
6 tubes and 24 ferrules for condenser. 
6 tubes for cooler and 6 for air drying chamber. 
ae Assorted bolts, studs and nuts. 
i ~  } set of lead lined nuts for air expansion cylinder 
covers. 
“A quantity of packings and joint rings. 
6. Where only one single gas compression machine is 
; fitted, the following spare gear will be required :— 
1 crank shaft with eccentric sheaves, complete, or one 
half shaft if the halves are interchangeable. 
2 Piston and rods complete with nuts for each steam 
cylinder and gas compressor. 
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1 air pump bucket and rod. 

1 water circulating pump bucket and rod. 

1 pair main bearing brasses, complete. 

1 set of connecting rod and crosshead brasses. 

Main and cut-off valves for steam cylinders. 

1 valve spindle and nuts, complete, for each pattern 
used. 

1 eccentric strap and rod for each pattern used. 

1 additional brine pump to be fitted and connected 
ready for use. 

1 cover for each pattern used, except where forged 
steel covers or screwed plugs are used for the gas 
compressor. 

2 main bearing bolts. 

1 set of connecting rod and piston rod bolts. 

1 set of compressor suction and delivery valves with 
springs and boxes, complete. 

1 set of valves for air, water circulating, feed, and 
brine pumps. 

1 set of blocks for making all leather packings used. 

6 tubes and 24 ferrules for condenser. 

Lengths and bends of piping of each size used, 
together with flanges, couplings, and screwing 
apparatus for effecting repairs. 

1 gas regulating valve complete. 

1 distributing and 1 collecting piece with multiple 
branches for coils for each pattern used. If 
these pieces are made of forged steel no spare 
pieces are required, 

Sundry valves, cocks, flanges, and fittings. 

Assorted bolts, studs, and nuts. 

A quantity of leather packings and joint rings. 

1 complete set of metal rings for the compressor if 

metallic packing is used. 

. Where one machine having two, or more, gas com- 


pressors is fitted the following spare gear will be required ;— 


1 crank shaft, or one section of shaft if the sections 
are interchangeable. 

1 steam piston rod and nut for each pattern used. 

1 piston for H.P. steam cylinder, with springs, 
complete. 

1 set of piston rings for each steam cylinder, 

1 set of piston rings for each size of compressor. 

1 compressor piston rod and nuts, complete, for each 
pattern used. 

1 air pump bucket and rod. 

1 water circulating pump bucket and rod. 

Main and cut-off slide Valves for cach H.P. steam 
cylinder. 


Main and cut-off valve spindles and nuts for H.P. 
steam cylinder. 

1 eccentric sheave, strap, and rod, for each pattern 
used. 

1 additional brine pump to be fitted and connected 
ready for use. 

1 cover for each end of gas compressor, except where 
forged steel covers or screwed plugs are used. 

2 main bearing bolts. 

} set of connecting rod and piston rod bolts. 

4 seb compressor suction and 1 delivery valve with 
springs and box, complete. 

1 set of valves for air, water circulating, feed, and 
brine pumps. 

1 set of blocks for making all leather packings used, 

6 tubes and 24 ferrules for condenser. 


Lengths and bends of piping of each size used, 
together with flanges, couplings, and screwing 
apparatus for effecting repairs. 

1 gas regulating valve, complete. 

1 distributing and 1 collecting piece with multiple 
branches for coils for each pattern used. If 
these pieces are made of forged steel, no spare 
pieces are required. 

Sundry valves, cocks, flanges and fittings. 

Assorted bolts, studs and nuts. 

A quantity of leather packings and joint rings. 

1 complete set of metal rings for 1 compressor, if 
metallic packing is used. 


8. Where only one steam driven air circulating fan is 
fitted, the following spare gear will be required :— 
1 crank shaft. 
1 steam piston and rod complete. 
1 steam cylinder cover for each pattern used. 
1 set of connecting rod top and bottom end, and 
main bearing bushes, and bolts complete. 


9. Where only one electrically driven air circulating fan 
is fitted, a spare motor complete is to be supplied. 


. 10. Where more than one steam driven or electrically 
driven air circulating fan is fitted and their parts are inter- 
changeable, only one set of spare gear will be required. 


11, In cases where an independent water circulating 
pump is used, and its work cannot be performed by the 
main or the auxiliary engines, a duplicate pump complete 
is to be fitted. 
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12. In cases where an independent water circulating 
pump is used, and its work can be performed by the main or 
the auxiliary engines, a spare pump bucket and rod, and a 
half set of valves for the water end will be required. 


13. In cases where an independent surface condenser 
with air, water circulating and feed pumps combined is 
fitted, and its work cannot be performed by the main engines, 
or, if the air, water circulating and feed pumps are nob in 
duplicate, the following spare gear will be required :— 

1 crank shaft with eccentric sheaves complete. 

1 piston and rod complete for each pattern used. 

1 eccentric strap and rod complete for each pattern 
used. 

1 slide valve and spindle complete for each pattern 
used, 

1 pump bucket and rod complete for each pattern 
used. 

1 set of connecting rod and piston rod bolts and nuts. 

1 set of valves for air, water circulating, and feed 
pumps. 

6 condenser tubes and 12 ferrules. 

14. In cases where an independent surface condenser 
with air, water circulating, and feed pumps combined, is 
fitted, and its work can be performed by the main engines, 
the following spare gear will be required :-— 

1 pump bucket and rod complete for each pattern 
used, 

1 set of connecting rod and piston rod bolts and nuts. 

Half set of valves for air, water circulating and feed 
pumps. 

6 condenser tubes and 12 ferrules. 

15. Where the motive power of the refrigerating 
machines is other than a steam reciprocating engine, the 
required spare gear for the motor or motors will be specially 
considered, 


PERIODICAL SURVEYS. 

Section 5. 1. A complete Survey as detailed in 
clause 8 is to be held every six months. 

2. In the cases of vessels engaged on voyages of three 
months’ duration, or less, a modified survey as detailed in 
clause 9 is to be held in about three months’ time after the 
date of the complete periodical survey. 

3. A loading port survey, as detailed in clause 10, is 
to be held every voyage in the case of vessels engaged on 
voyages of more than tio months’ duration, but where the 
voyages are of shorter duration, this survey need only be 
held at intervals of two months. 
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In the case of vessels of less than 40,000 cubic feet 
capacity engaged on voyages of only a few days’ duration, 
the modified survey required-in clause 2 would be accepted 
in lieu of the above mentioned loading port survey. 


4. Where any essential repairs or renewals are effected 
to the refrigerating machinery or insulation, these must be 
carried out under the inspection, and to the satisfaction, of 
the Society’s Surveyors. Repairs and renewals effected at 
ports where there is no Surveyor to this Society must be 
surveyed by one of the Society’s Surveyors at the earliest 
opportunity. 


5. Where, in any case, only part of the requisite’ 


examination is held, the certificate will be endorsed with 
the statement of what is required to complete the survey. 


6. The date following the record Lloyd’s R.M.C. (in 
red) indicates the date of the last complete periodical survey 
of the refrigerating machinery and appliances, as detailed in 
clause 8. 


7. When the periodical surveys provided for in 
clauses 1, 2 and 3 are not held, the record Lloyd’s R.M.C. 
will be expunged. 


8. Complete Periodical Survey.—The complete 
periodical survey required in clause 1 will consist of the 
following :— 


(a) The machinery is to be examined under working 
conditions, and, according to the system of refrigeration 
employed, the following data are to be noted :— 


The temperature of the air at the snow box and of 
the return air, or of the delivery and return air at the 
direct expansion or brine cooled batteries, or of thie 
outflow and return cooling brine; the temperatures of 
the refrigerated chambers, atmosphere, cooling water 
inlet and discharge, and of the gas in the condensers 
and evaporators, also the density of the brine. It is 
recommended that the examination of the machinery 
under -working conditions should be made upon the 
vessel’s arrival at the port of discharge, before the cargo 
is fully discharged. 

“(b) The steam pipes, water pipes and connections, the 
crank shaft and bearings, the connecting rods, the steam and 
air cylinders and their pistons and valves, the compressors 
and pistons and their piston rods, gland and neck bushes and 

~-yalves, the steam condenser water and steam sides, the air 
cooler water and: air sides, the gas condenser coils and the 
evaporator coils or direct expansion battery piping and the 
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water and brine sides of their respective shells or tanks as 
far as practicable, the working parts of the water and brine 
circulating pumps, of the air and feed pumps and of the fan 
engines are to be examined. 

(c) The refrigerating liquid pipes, separators and 
receivers, and the gas return pipes are to be examined 
externally as far as practicable. 


(d@) Where wrought iron or steel piping is employed 
for the gas condenser coils, these coils are to be drawn for 
examination and testing abt intervals of about four years. 


(e) Where the refrigerating machinery and its auxiliaries 
are électrically driven, the shafts and bearings of the motors 
and reduction gear, the reduction gear teeth, the commutator 
and brush fittings, the motor control gear, and the working 
parts of the lubricating oil pumps are to be examined. 


(/) Where auxiliary machinery is fitted, the working 
parts of the same are to. be examined. 


(g) The spare gear is to be examined, 


(4) In dry air machines, special attention is to be given 
to the condition of the air compressor and expansion 
cylinders, their pistons and valves. In other machines, 
special attention is to be given to the condition of the 
compressors, including their pistons and valves, rods, and 
gland and neck bushes. 


(i) The brine pipes and brine return tanks, and the 
direct expansion cooling pipes and their connections, where 
fitted, are to be carefully examined as far as practicable. 


(7) Where the brine may escape to the bilges, the 
cement in way of the latter is to be examined. 

(k) The insulation throughout the cargo chambers is to 
be carefully examined. “Where charcoal, silicate cotton, 
granulated cork or similar media are employed for insulating 
purposes, the insulation is to be carefully examined for 
fullness and dryness by boring where necessary. The test 
holes are to be efficiently closed. Special attention is to be 
paid to the insulation under the snow boxes, trunks and 
hatches where dampness may accumulate, to the sides under 
stringers and under decks, and to the tunnel tops. All 
bilge hatches are to be removed, the bilges cleared and the 
suction pipes, suction roses and sounding pipes are to be 
examined. Hatches, air trunkways and thermometer tubes, 
with their connections and fastenings, are to be examined, 
and where trunkways pass through watertight bulkheads 
the watertight doors are to be examined and worked. 


()) The air trunkways are to be made as airtight as 
practicable, and their fastenings secure. 


(m) Where brine pipes are fitted, these should be 
examined under frosted conditions where practicable. 

(n) Where direct expansion pipes are fitted, these are to 
be examined whilst under the full working conditions. 

(0) Sea injection valves are to be opened and examined 
whenever the vessel is in dry dock. 


9. Modified Survey. —The modified survey required in 
clause 2 will consist of the following :— 

(a) Provided the machinery when tested under working 
conditions is found to be satisfactory, the following parts 
only will be required to be examined, viz. :— 

Air and other compressors and their valves. 
Expansion cylinders and valves in dry air machines. 
The spare gear. 

(+) The insulation to be examined generally, and tested 
if necessary. 

(c) The air trunkways to be examined. 

(d) Where brine pipes are fitted, these should be 
examined under frosted conditions where practicable. 

(e) Where direct expansion pipes are fitted, these are 
to be examined whilst under the full working conditions. 
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10. Loading Port Survey.—(a) If the machinery and 
insulation have been surveyed and passed at a home port, 
the further survey required at a loading port will consist of 
an inspection to ascertain that the cargo battens are in 
good order and that no damage has been sustained to the 
insulation prior to the loading of the refrigerated cargo, and 
also of a test of the refrigerating machinery under working 
conditions, the temperatures in the chambers being noted. 


(b) If the vessel loads at more than one port, one 
survey only at a loading port will be required, provided it 
includes the examination of all insulated chambers. 


(c) If there is not a Surveyor to the Society available 
at the loading ports, or if there is not one obtainable from 
a port within a reasonable distance, this survey may be held 
at a port where the outward cargo is discharged; or the 
Committee will accept the report of a survey held at the 
loading port by a Surveyor appointed by Lloyd’s Agent ; or 
(in any case where there is no Lloyd’s Agent) the report of 
a survey held by a reliable Surveyor, if available; or (if 
no such Surveyor is available) a report signed by two 
competent Engineers of the vessel. 


Section 6. Fees.—The following are the charges that will be made for carrying out the 
foregoing examinations in the United Kingdom in the cases of classed vessels :— 


Subsequent 4 

FOR INSTALLATIONS—c.F, TorTaL CAPACITY. Fike. FO ce pT eT “Moaited . 

Surveys. pEyese 
. 3 L & G.| 2 ee eee en 
Under 40,000 60S O01) BOOT Paesbe 0 
40,000 and under 80,000 9 0 0) 5 0: 0}! 8715.0 
80,000 ie 120,000 ies Pus Pre Fox <al oe Or (Se | heat 410 0 
120,000 . 180,000 in not more than 6 compartments| 15 0 0 S* 0100 Goer: 
120,000 ee 180,000 in more than 6 compartments ...| 18 0 0| 9 0 0} 615 O 
180,000 a 250,000 in not more than 8 compartments 21 0 0/11 0 0) 8 5 0 
180,000 % 250,000 in more than 8 compartments ...| 24 0 0/12 0 0/ 9 0 0 
250,000 re 330,000 in not more than 10 compartments} 24 0 0/12 0 0 9 0 0 
250,000 a 330,000 in more than 10 compartments .... 27 0 0/14 0 0/1010 0 
330,000 7 400,000 in not more than 12 compartments) 30 0 0/15 0 0/11 5 0 
830,000 a 400,000 in more than 12 compartments ...| 36 0 0/18 0 0/| 18 10 0 
400,000 x 500,000 in not more than 14 compartments) 36 0 0) 18 0 0 | 13 10 0 
400,000 ry 500,000 in more than 14 compartments .... 42 0 0| 21 0 0| 1515 0 
500,000 if 600,000 in not more than 16 compartments) 42 0 0 | 21 0 0/| 1515 0 
500,000 a 600,000 in more than 16 compartments .... 48 0 0/24 0 0/18 0 0 
600,000 and above in not more than 18 compartments f.[048" 0 CO 24 0 10H MSTO RED 
600,000 “ in more than 18 compartments sac) 545.0) Onl 00) 20pee Oe beO 


As regards Unelassed Vessels the fees Sor the first survey of Refrigerating Machinery and Appliances 
will be double the amounts in column No.1. Fees for subsequent surveys will be charged in accordance 


with columns Nos, 2 and 3 as printed. 


71, FENcHUROH StreEET, Lonpon, £.C.3. 
12th December, 1929. 


By order of the Committee, 


ANDREW SCOTT, 
Secretary. 
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QUALITY AND TESTING OF SHIP STEEL AND 
BOILER MATERIAL. 


STEEL Puates, BARS AND ANGLES, 


Section 1. 1. General Regulations.— The steel 
used in the construction of vessels or boilers intended for 
vessels classed, or proposed for classification, in the Society’s 
Register Book, is to comply with the tests described 
hereafter. 


2. Process of Manufacture.—The steel is to be made 
by the Open Hearth process, Acid or Basic. 


3. Freedom from Defects.—The tinished material is to 
be free from cracks, surface flaws, and lamination. It is 
also to have a workmanlike finish, and must not have been 
hammer-dressed. 


4, Testing and Inspection (a) The prescribed tests 
and inspections are to be made at the place of manufacture prior 
to despatch ; but, in the event of any of the material proving 
unsatisfactory in the course of being worked into vessels or 
into boilers, such material shall be rejected, notwithstanding 
any previous certificate of satisfactory testing, and such 
further tests of the material from the same charge may 
be made as the Surveyor may consider desirable. 


(¥) All test pieces are to be selected by the Surveyor 
and tested in his presence, and he is to satisfy himself 
that the prescribed conditions are fulfilled. 


5, Additional Tests before Rejection —(a) Where any 
of the test pieces first selected by the Surveyor do not fulfil the 
test requirements, two further tests of the same kind may 
be made from the same plate or bar, but where either of 
these fail, the plate or bar from which the test pieces were 
cut is to be rejected. In all such cases further tests are to 
be made before any material from the same charge can be 
accepted. 


(4) Where a tensile test piece breaks outside the middle 
half of its gauge length, and the elongation is less than that 
required by the Rules, the test may, at the Maker’s option, 
be discarded and another test be made of the same plate or 
bar. 


6. Branding.—(a) Every plate and bar is 
to be clearly and distinctly marked by the Maker 
in two places with the Society’s brand, thus :— 
indicating that the material has complied with 
the Society’s tests. 

(b) Plates or bars bearing this brand are not to be 
forwarded from the Steel Works until the prescribed tests 
have been made by the Surveyor, and the mill sheets have 
been signed by him. All plates and bars are also to be 
legibly stamped in two places with the Maker’s name or 
trade mark, and the place where made. They are also to be 
stamped with numbers or identification marks by which 
they can be traced to the charge from which the material 
was made. 


7. Defacing of Rejected Material.—tIn the event of 
the material failing, in any case, to withstand the prescribed 


tests, the Surveyor is to see that the Society’s S 
brand stamped on the plates and bars by the @ 
Maker has been defaced by punch marks ® @ ® 
extending beyond the brand in the form of 

a cross, thus :— @ 


denoting that the material has been rejected. 


8. Maker’s Certificate—Before the mill sheets are 
signed by the Surveyor, the Maker is required to furnish 
him with a certificate guaranteeing that the material has 
been made by the Open Hearth process, and that it has 
been subjected to, and has withstood satisfactorily, the 
required tests in the presence of the Surveyor. The 
following form of certificate will be accepted if printed on 
each mill sheet with the name of the firm, and initialled by 
the Test House Manager :— 

“We hereby certify that the material described 
below has been made by the Open Hearth process, and 
is that which has been satisfactorily tested in the 
presence of the Surveyor in accordance with the Rules 
of Lloyd’s Register.” 

9. Facilities for Inspection—The Maker is to adopt 
a system of marking the ingots, billets, slabs, plates, bars, and 
other material which will enable all finished material to be 
traced to the original charge, and the Surveyor must be 
given every facility for tracing all plates and bars to their 
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respective charges, and for witnessing the required tests. 
When the Surveyor is satisfied with the material and with 
the results of the tests, he is to be furnished with two copies 
of the advice notes of the material for his signature, one of 
which is to be forwarded by the Manufacturer to the Ship- 
builder or Boiler Maker, and the other is to be forwarded by 
the Surveyor to the Surveyors at the port where the vessel or 
boiler is to be built. 


10. Steel not produced where Rolled.—Where steel is 
not produced in the works at which it is rolled, a certificate 
is to be supplied to the Surveyor, stating the Open Hearth 


process by which it was made, the name of the Steel Maker . 


who supplied it, also the numbers of the charges for reference 
to the books of the Steel Maker. The number of the charge 
is to be marked on each ingot or billet for the purpose of 
identification, and the finished plates and bars are also to be 
legibly stamped in two places with the Maker’s name or trade 
mark, and the place where made. ‘They are also to be stamped 
with numbers or identification marks by which they can be 
traced to the charge from which the material was made. 


11. General.—In addition to the tests described here- 
after the material may be subjected to further tests at the 
discretion of the Surveyors. 


12. Steel of other Tenacity.—W hen desired by Owners 
and Builders, consideration will be given by the Committee 
to proposals for the use of steel of other tenacity than is 
provided for in the Rules. 


STANDARD TEST PIECES. 


Section 2. 1. Tensile Test Pieces—The tensile 
strength and ductility are to be determined from Standard 


test pieces cut lengthwise or crosswise from the rolled | 


material. Where material is annealed or otherwise treated 
before despatch, the test pieces are to be similarly and 
simultaneously treated with the material before testing. 


2. Plates.—(a) Wherever practicable the rolled surfaces 
are to be retained on two opposite sides of the test piece. 
The elongation is to be measured on a Standard test 
piece having a gauge length of 8 inches. 


(0) For material more than ‘875 inch in thickness the 


_ width of the test piece between the gauge points is not to 


exceed 1} inches; for material *875 inch to °375 inch in 
thickness, inclusive, the width is not to exceed 2 inches; for 
material less than *375 inch in thickness the width is not to 
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be more than 2} inches. In other respects the test pieces 
are to conform generally to the Standard test piece A. 


to 
th 


TEST PIECE A 


*375": Maximum width 


allowed= 23". 


875":—Maximum width 
=1}". 
For Thicknesses ‘375" 
2" 
For Thicknesses under 


allowed 


For Thicknesses over 


*875":—Maximum wid 


allowed 


| jx - 8’ GAUGE LENGTH.--| | j 
}<-Parallel for a length of not less than 9in.->! ! 
Kee - - - - - - - = - TOTAL LENGTH ABOUT 18’. ----------- >! 


3. Round Bars.—(a) Bars may be tested full size as 
rolled, or they may be turned down to a convenient size, 
and if tested one inch in diameter, or under, the test piece 
is to have a gauge length of 8 times the diameter. Where 
enlarged ends are used the length of the parallel portion 
is not to be less than 9 times the reduced diameter of the 
test piece (see Standard test piece B). 

The sectional area of the test piece is not to be less 
than } square inch. 


TEST PIECE B. 


we obese lls GAUGE LENGTH.------------ YS 
' 
' 


' 
{c-=.-Parallel for a length of not less than § times the diameter.--->1 


<-=-With enlarged ends :—Parallel for a length of not less than 9 times--->! 
the reduced diameter. 


(b) Where bars are above one inch diameter, and are 
tested full size as rolled, or have been turned down and the 


‘resulting test piece is above one inch diameter, a gauge 


length of 4 times the diameter may be used if preferred by 
the Manufacturer, in which case an increased elongation will 
be required, as specified in Sections 5 and 6. Where enlarged 
ends are used, the length of the parallel portion is not to be 
less than 4} times the reduced diameter (see Standard test 
piece C). 


TEST PIECE C, (BRITISH STANDARD TEST PIECE F.) 


k—~ ———-—-—— GAUGE LENGTH. —- ——--—» | 


! 
i 
| © — Parallel fora length of not less than 4 times the diameter. — ao: 
ke - With enlarged ends :—Parallel for a length of not less than 44 times —* 


4, Straightening of Test Pieces.—Any straightening 
of test pieces A, B and C which may be required is to be 
done cold. 


BEND TEST PIECES AND TESTS FOR SHIP AND 
BOILER STEEL. 


Section 8. 1. Number of Bend Tests for Ship 
Steel.—A cold or temper bend test is to be taken from each 
plate or bar as rolled, and these tests are to be in about equal 
numbers from each charge; but a cold bend test is to be 
taken from all plates specially marked for cold flanging. 


2. Number of Bend Tests for Boiler Steel. (a) 
Plates.—A cold or temper bend test piece is to be taken from 
each plate as rolled. For plates exceeding 2} tons in weight 
one bend test piece is to be taken from each end. 


The bend tests from shell plates, butt straps and other 
plates which have not to be flanged or worked in the fire or 
which when in use are not to be exposed to flame, are to be 
cold bend tests. The bend tests from plates which have to 
be flanged or worked in the fire or which when in use will 
be exposed to flame are to be temper bend tests. In the 
cases of shell plates permitted to have a tensile strength 
above 34 tons per square inch one temper bend is to be 
made in addition to the cold bends above specified in the 
case of each plate which is above 34 tons per square inch, 


(0) Angle Bars.—A cold.or a temper bend test is — 


to be taken from each angle bar rolled. 


(c) Stay Bars.—A cold and a temper bend test are to 
be taken from every 15 stay bars as rolled from each charge. 


3. Cold and Temper Bend Test Pieces.—(a) Test 
pieces are to be sheared lengthwise or crosswise from plates 
or bars, and are not to be less than 14 inches wide, but for 
small bars the whole section may be used. For rivet bars 
bend tests are not required. 


(b) In all cold bend tests, and in temper bend tests on 
test pieces *5 inch in thickness and above, the rough edge or 
arris caused by shearing may be removed by filing or grinding, 
and test pieces one inch in thickness and above may have the 
edges machined, but the test pieces are to receive no other 
preparation. The test pieces are not to be annealed unless the 
material from which they are cut is similarly annealed, in 
which case the test pieces are to be similarly and simultaneously 
treated with the material before testing. 


(c) For small sectional material these bend tests may be 
made from the flattened bar. 
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4. Bend Tests.—(a) For temper bend tests the. test 
pieces are to be heated to a blood red and quenched in water 
at a temperature not exceeding 80 degrees Fahr. The colour 
is to be judged indoors in the shade. 


() For both cold and temper bends the test piece is to 
withstand, without fracture, being doubled over until the 
internal radius is equal to 14 times the thickness of the test 
piece, and the sides are parallel. 


(c) Bend tests may be made either by pressure or by blows. 


TESTS FOR MANUFACTURED RIVETS. 


Section 4. 1. Tests.—Rivets selected by the Sur- 
veyor from the bulk are to withstand the tests described 
hereafter. 


(a) The rivet shanks are to be bent cold, and hammered 
until the two parts of the shank touch in the manner shown 
in Fig. 1, without fracture on the outside of the bend. 


(v) The rivet heads are to be flattened, while hot, in 
the manner shown in Fig. 2, without cracking at the edges. 
The heads are to be flattened until their diameter is 2} times 
the diameter of the shank. 


Fie. 2. 


TESTS FOR SHIP STEEL. 


Section 5. 1. Number of Tensile Tests. (a) Plates 
and Sectional Material—When the Surveyor is in constant 
attendance at the Steel Works one tensile test piece for plates 
or sectional material is to be taken from the finished material 
of each charge. 


Where the quantity of the material from one charge 
exceeds 25 tons, a second tensile test will be required; also 
additional tests are to be made for every variation in thickness 
of ‘15 of an inch in the plates or sectional bars from each 
charge. 


(b) Rivet Bars—Where required to be tested, one 
tensile test piece is to be taken from each charge used for rivet 
bars; but where the weight of the bars, as rolled, from one 
charge exceeds 10 tons, an additional tensile test is to be 
made for each further 10 tons or portion thereof. 


Sections 3-5 
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2. Tensile Tests. (a) Plates.—The tensile breaking 
strength of steel plates, determined from Standard test 
pieces, is to be between the limits of 26 and 32 tons per 
square inch. For plates specially intended for cold flanging 
and marked for identification, the tensile strength’ is to be 
between the limits of 26 and 30 tons per square inch. In 
the case of material for purposes in which tensile strength 
is not important, the tensile test may be dispensed with and 
the bend test only be made, if so specified by the builders 
and approved by the Committee. The elongation, measured 
on a Standard test piece having a gauge length of 8 inches, is 
not to be less than 20 per cent. for material of *375 inch in 


thickness and upwards, and not less than 16 per cent. for . 


material below *375 inch in thickness. 


(6) Angles, Bulb Angles, Channels, and Similar 
Sections.—The tensile breaking strength of angles, bulb 
angles, channels, and similar sectional material is to be 
between the limits of 26 and 32 tons per square inch. In 
the case of material for purposes in which tensile strength is 
not important, the tensile test may be dispensed with and 
the bend test only be made, if so specified by the builders 
and approved by the Committee. The elongation measured 
on a Standard test piece having a gauge length of 8 inches is 
not to be less than 20 per cent. for material of +375 inch in 
thickness and upwards, and not less than 16 per cent. for 
material below *875 inch in thickness. 


(c) Rivet Bars.—The tensile breaking strength of 
steel rivet bars, when required to be tested, is to be 
between the limits of 25 and 30 tons per square inch of 
section, with an elongation of not less than 25 per cent. 
of the gauge length of eight times the diameter of the 
test piece, measured on the Standard test piece B, - or 
30 per cent. measured on the Standard test piece C. 
The bars may be tested the full size as rolled. 


8. Occasional Attendance at Steel Works (Steel for 
Shipbuilding Purposes).—(a) When the Society’s Surveyor 
is not in constant attendance at the Steel works, the Makers 
themselves may, with the avritten authority of the Society, 
comply with all the prescribed requirements, and furnish 
the Surveyor with a certificate to the effect that the 
Society’s Rules as to the testing of steel have been complied 
with in the case of the material submitted for approval. 
The Surveyor is then to make check tensile, cold, and 
temper bend tests from not less than one plate or bar in 
every batch of 50 or less in number, provided the batch be all 
from one charge. Where more than one charge is repre- 
sented, each charge is to be tested. Additional tests are 
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also to be made for every variation in thickness of ‘15 of an 
inch made from one charge. ‘The test pieces are to be 
selected by the Surveyor from the plates or bars, and not 
from shearings previously detached from them, and when 
marked by the Surveyor for testing they are to be followed, 
as far as practicable, through the different stages of 
preparation until the tests are completed. 


(b) Where the tests are unsatisfactory, the whole of the 
material from the charge is to be rejected, and the Surveyor 
is to see that the Society’s brand is satisfactorily defaced. 


TESTS FOR BOILER STEEL. 


Section 6. 1. Number of Tensile Tests. (a) 
Plates.—One tensile test piece is to be taken from each 
plate as rolled. For plates exceeding 24 tons in weight one 
tensile test piece is to be taken from each end. 


(b) Angle, Tee, Rivet and Stay Bars.—One tensile 
test is to be made from each 15 or part of 15 bars 
rolled of each section or diameter from the same charge, but 
not less than two tensile tests are to be made unless the total 
number of bars rolled from the same charge is 8 or less 
than 8 and the bars are of the same section or diameter, 
in which case one tensile test will suffice. For round bars 
of 13 inch diameter and under, the numbers 50 and 20 are 
to be substituted for 15 and 8 respectively for determining 
the number of tests required. 


2, Tensile Tests. (a) Plates—The tensile break- 
ing strength of steel, plates for shells and girders, 
determined from Standard test pieces, is to be between 
the limits of 28 and 85 tons per square inch, but a 
range of more than 4 tons per square inch will not be 
permitted in any one case. For plates intended for flanging 
or welding, and for combustion chambers and furnaces, 
the tensile breaking strength is to be between the limits 
of 26 and 30 tons per square inch. The elongation, 
measured on a Standard test piece having a gauge length 
of 8 inches, is not to be less than 20 per cent. for material of 
‘375 inch in’ thickness and upwards required to have a 
tensile breaking strength between the limits of 28 and 
35 tons per square inch; and not less than 23 per cent. 
for material of *375 inch in thickness and upwards required 
to have a tensile breaking strength between the limits of 
26 and 30 tons per square inch. 


(b) Angle and Tee Bars.—The tensile breaking 
strength of angle and tee bars is to be between the limits 
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of 28 und 82 tons per square inch, with an elongation 
of not less than 20 per cent. measured on the Standard test 
piece A, 

For plates, angles, or tee bars under °375 inch in 
thickness the elongation may be 3 per cent., but not more 
than 8 per cent., below the prescribed elongations. 

Wherever practicable the rolled surfaces are to be 
retained on two opposite sides of the test pieces. 

(ce) Stay Bars.—The tensile breaking strength of 
longitudinal stay bars is to be between the limits of 28 and 
35 tons per square inch, with an elongation of not less 
than 20 per cent, measured on the Standard test piece B, 
or 24 per cent. measured on the Standard test piece C ; 
but a range of not more than 4 tons per square inch shall 
be permitted in any one case. For steel bars for combustion 
chamber stays the tensile breaking strength is to be between 
the limits of 26 and 30 tons per square inch, with an 
elongation of not less than 23 per cent. measured on the 
Standard test piece B, or 28 per cent. measured on the 
Standard test piece C. 

(d) Rivet Bars.—The tensile breaking strength of 
rivet bars is to be between the limits of 26 and 30 tons 
per square inch of section, with an elongation of not less 
than 25 per cent. measured on the Standard test piece B or 
30 per cent. measured on the Standard test piece C. The 
bars may be tested the full size as rolled. 

(e) Special Quality Steel for Boilers—— When steel 
material is proposed having other tensile strength than that 
specified in this section, the proposed limits of tensile strength 
and elongation should be submitted for consideration. 


SPECIAL QUALITY STEEL FOR SHIPBUILDING. 


Regulations for Testing. 
Section '7. 1. Process of Manufacture.—The steel 
is to be made by the Open Hearth Process, Acid or Basic, at 
works recognised by the Committee. 


2. Freedom from Defects.—The finished material is 
to be free from cracks, surface flaws and laminations. It 
is also to have a workmanlike finish, and must not be 
hammer dressed. 


3. Testing and Inspection.—The prescribed tests and 
inspections are to be made at the place of manufacture from 
the plates or bars in the condition in which they will be 
despatched ; in the event of any of the material proving 
unsatisfactory in the course of being worked into the vessels, 
such material shall be rejected, notwithstanding any previous 
certificate of satisfactory testing, and such further tests of 


the material from the same charge may be made as the 
Surveyor may consider desirable. 

All test pieces are to be selected by the Surveyor and 
tested in his presence, and he is to satisfy himself that the 
prescribed conditions are fulfilled. 


4. Tensile test pieces.—The tensile strength, ductility 
and limit of proportionality (as defined below) are to be 
determined from standard test pieces cut lengthways from 
the bar, and 50 per cent. lengthways and 50 per cent. cross- 
ways from the plate. 

Where material is annealed or otherwise treated before 
despatch, the test pieces are not to be cut off until the 
annealing or treating process has been completed. 


5. Standard test pieces.—The test pieces are all to be 
of standard form as described in Section 2 of the Society’s 
Rules for the Quality and Testing of materials. 


6. Tensile Strength.—The tensile breaking strength 
is not to exceed 38 tons per square inch, with a range of not 
more than 5 tons per square inch in any one case; the 
elongation is to be not less than 20 per cent. measured on a 
gauge length of 8 inches. 


7. Limit of Proportionality—The material must 
satisfy a test for limit of proportionality of not less than 
15 tons per square inch, the elastic properties being deter- 
mined by means of a Ewing extensometer, or other approved 
extensometer, of 8 inch gauge length. The tests shall be 
carried out as follows :— 

(a) A load of 2 tons per square inch of section shall 
be applied to the test piece and an extensometer reading 
taken. ' 

(b) The load shall be increased to 15 tons per square 
inch of section and a second reading taken. 

(c) The load shall be reduced to 2 tons per square 
inch and a third reading taken. 

(d) The third reading shall not exceed the first read- 
ing by more than 0004 inches. 


8. Number of test pieces.—One tensile test piece is 
to be made from at least every fifth plate or bar, as rolled, 
from each charge. This test piece is to be used for deter- 
mining both the limit of proportionality and the tensile 
strength. The Surveyor should select a sample from each 
variation of thickness of ‘10 of an inch in the plates or bars 
from each charge. 


9. Cold bend tests.—A cold bend test is to be taken 
both Jengthways and crossways from every plate (bars length- 
ways only). The test pieces are to withstand without frac- 
ture, being doubled over until the internal radius is equal 
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to one and a half times the thickness of the test pieces and 
the sides are parallel. 


10. Preparation of test pieces.—The test pieces are to 
be carefully prepared in the usual manner. 


11. Additional tests before rejection— Where any of 
the test pieces first selected by the Surveyor do not fulfil the 
above requirements, two further tests of the same kind may 
be made from the same plate or bar, but where either of 
these fail the plate or bar from which the test pieces were 
cut is to be rejected. 

In addition to the tests described above, the material 
may be subjected to further tests at the discretion of the 
Surveyor. 


12. Branding.—In addition to the Manufacturer’s 
name or Trade Mark and the place where made, and the 
numbers and identification marks laid down by the Society’s 
Rules, each plate or bar is to be distinctly branded in two 
places with the Society’s brand LR. and, in addition, with 
letters SPL, thus :—LR. SPL. in one stamp. 


13. Defacing of material.—tIn the event of the 
material failing, the brand is to be defaced in the usual 
manner. 


14, Submission of plans.—When it is desired to use 
this material in the construction of .vessels intended to be 
classed in the Society’s Register Book, plans showing the 
reduction of scantlings proposed should be submitted for the 
consideration of the Committee. ‘ 


15. Alternative proposals.—The Committee will con- 
sider proposals for the nse of special quality steel having 
limits different from those prescribed above, provided full 
particulars as to the properties and manufacture of the 
material are submitted for consideration. 


SPECIAL IRON FOR SCREW STAYS FOR 
COMBUSTION CHAMBERS. 

Section 8. General.—In order that iron screw stays 
may be approved of the same size as would be required for 
mild steel the iron must withstand the tests described 
hereafter. mx 


1, Number of Tensile Tests.—The bars as rolled are to 
be‘ placed in batches of 20, and one tensile test piece is to be 
taken from each batch. If this is unsatisfactory, two other 
bars are to be selected for test, but should either of these 
fail the batch is to be rejected, 


2. Tensile Test.—The tensile breaking strength is not 
to be less than 214 tons per square inch, with an elonga- 
tion of not less than 25 per cent. measured on the 
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Standard test piece B, or of 30 per cent. measured on the 
Standard test piece C. 


8. Bend Tests.—(a) Test pieces, either of the bar as 
rolled or turned down to one inch diameter, are to stand 
bending cold until the sides are parallel and the space 
between the two sides is not greater than the diameter of 
the test piece. 

(b) One ordinary bend test piece is to be taken from 
each batch, and a similar test piece from each batch is to 
be lightly and evenly nicked on one side with a sharp 
cutting tool and bent back at this point through an angle 
of 180° by pressure or by a succession of light blows. The 
fracture must be clean, fibrous, free from slag or dirt or any 
If either of these tests is 
unsatisfactory, two other bars are to be selected for test, but 
should either of these fail the batch is to be rejected. 


coarse crystalline structure. 


QUALITY AND TESTING OF STEEL CASTINGS. 

Section 9. 1. Process of Manufacture.—Steel for 
castings is to be made by the Open Hearth process, Acid or 
Basic, or by such other process as may be approved by the 
Committee. 

2, Annealing.—All steel castings are to be thoroughly 
annealed in a properly constructed annealing furnace, which 
must permit of the whole casting being uniformly raised in 
temperature throughout its whole extent to the necessary 
intensity required for annealing purposes. The casting is to 
be allowed to cool down prior to removal from the annealing 
furnace; and if subsequently heated for any purpose it is 


. again to be similarly annealed if required by the Surveyor. 


3. Testing and Inspection—(a) The tests and inspec- 
tions hereafter described are to be made, preferably at the 
place of manufacture‘prior to despatch, but in the event of 
any casting proving unsatisfactory in the course of preparation 
or erection, such casting is to be rejected notwithstanding 
any previous certificate of satisfactory testing. 

(0) The tensile strength and ductility are to be deter- 
mined from standard test pieces, which are to be prepared 
from pieces cast on the casting. These pieces are not to be 
cut or partially cut from the castings until the annealing of 
such castings has been completed, nor until they have been 
stamped by the Surveyor. The test pieces are to be stamped 
by the Surveyor after the annealing. All test pieces are to 
be selected by the Surveyor and tested in his presence, and he 
is to satisfy himself that the conditions herein described are 
fulfilled. : 

(c) Where the castings are to be used for purposes for 
which cast iron is ordinarily employed they need not be 


submitted to tensile and bend tests, but they are to be 
submitted to the drop and hammering tests specified in 
clauses 10 and 12. 


4. Number of Tests.—At least one tensile test and one 
cold bend test are to be taken from each casting. In castings 
of complex design, referred to in clause 11, at least two 
tensile and two cold bend tests are to be taken. Where a 
casting is made from more than one charge of steel, at least 
four tensile and four cold bend tests are to be taken from 
pieces cast as far apart as possible on the casting, some test 
pieces being taken from as near the top, and others from as 
near the bottom of the casting as practicable. 


5. Dimensions of Tensile Test Pieces.—The tensile 
test pieces are to be turned so as to have a diameter of *564 
inch with a gauge length of 2 inches, or a diameter of *798 
inch with a gauge length of 3 inches, or a diameter of *977 
inch with a gauge length of 34 inches. 


6. Tensile Tests.—The tensile breaking strength deter- 
mined from test pieces of Standard dimensions is to be 
between the limits of 26 and 35 tons per square inch with an 
elongation of not less than 20 per cent. measured on the 
Standard test piece. 


7. Dimensions of Bend Test Pieces.—The bend test 
pieces are to be machined to a rectangular section one inch 
wide by % inch thick, with the edges rounded to a radius 
of jgth of an inch, They are to be bent over the thinner 
section. The bending may be performed either by pressure 
or by blows. 


8. Bend Tests.—The bend test pieces are to withstand, 
without fracture, being bent cold through an angle of 120 
degrees, the internal radius of the bend being not greater 
than one inch. 


9. Additional Tests before Rejection Where either 
the tensile or bend test or both fail, and the Surveyor considers 
the fractured test piece or test pieces, or the results 
obtained therefrom, do not fairly represent the quality of the 
casting, duplicates of the test or tests which failed are to 
be -made if requested by the Maker. In such cases the 
quality of the casting is to be judged by the result of 
the duplicate test or tests and not by the original test or 
tests which failed. 


10. Percussive Tests.—Stern frames cast in one 
piece are to be let fall on hard ground (excavations being 
made to take bosses and other projections) after being raised 
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through an angle of 45 degrees. Stern frames cast in more 
than one piece, rudders, steering quadrants, crossheads, 
tillers and machinery castings, are to be dropped on hard 
ground from a height of from 7 to 10 feet according to the 
design, shape, and weight of the casting. 


11. Castings of Complex Design.—Castings of complex 
design which would be liable to be deformed if submitted to 
the drop or percussive test, may have this test dispensed with 
provided two tensile and two cold bend tests are made upon 
pieces taken from positions as far apart as possible on each 
casting ; one tensile and one bend test being taken from as 
near the top and the others from as near the bottom of the 
casting as practicable. 


12. Hammering Tests.—After being subjected to the 
percussive test, the casting in each case is to be subsequently 
slung up and well hammered with a sledge hammer not less 
in weight than 7 lbs., to satisfy the Surveyors that the cast- 
ing is sound and without flaw. This hammering test is also 
to be applied to castings of complex design which may not 
have been submitted to a percussive test. 


13. Drilling Tests.—In the case of large steel castings 
for shipbuilding purposes, the Surveyors are to supplement 
the foregoing tests by drilling small holes at such parts 
of the castings where experience shows that cavities and 
contraction cracks are most likely to occur, and at positions 
which are to be agreed upon between the Surveyor and 
the Manufacturer, in order to determine the soundness or 
otherwise of the casting. These holes are afterwards to be 
tapped and properly filled up with screw plugs. 


14. Branding.—Every casting after it has withstood 
satisfactorily the prescribed tests, is to be clearly and distinctly 
marked by the Society’s Surveyor indicating that the casting 
has complied with the Society’s requirements. 


QUALITY AND TESTING OF INGOT STEEL 
FORGINGS. 


Section10. 1. Process of Manufacture.—(q) Ingot 
steel for forgings is to be made by the Open Hearth process, 
Acid or Basic, or by such other process as may be approved 
by the Committee. 

(b) The forgings are to be sound ; they areto be made from 
sound ingots, and for all important forgings such as stern 
frames, rudder heads and main pieces of rudders upon 
which arms.are shrunk, crank and other shafts connecting 
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rods and piston rods, the forgings are to be gradually and 
uniformly forged. The sectional area of the body of 
the forging (as forged) is not to exceed one-fifth of the 
sectional area of the original ingot, and no part of 
the forging (as forged) is to have more than two-thirds 
of the sectional area of the original ingot. 


2, Annealing.—All important ingot steel forgings are to 
be thoroughly annealed in a properly constructed annealing 
furnace, which must permit of the whole forging being 
uniformly raised in temperature, throughout its whole extent, 
to the necessary intensity required for annealing purposes. 
If the forging be subsequently heated for any further forging 
it is again to be similarly annealed, if required by the 
Surveyor. 


3. Testing and Inspection.—(a) The tests and in- 
spections hereafter described are to be made, preferably at the 
place of manufacture prior to despatch, but in the event of any 
forging proving unsatisfactory in the course of preparation or 
erection, such forging is to be rejected notwithstanding 
any previous certificate of satisfactory testing. 


(b) The tensile strength and ductility are to be determined 
from Standard test pieces which are to be prepared from sample 
pieces cut lengthwise from the forging from a part of not 
less sectional dimensions than the body of the forging. Such 
Standard test pieces are to be machined from the sample 
pieces without forging down, and the sample pieces are not to 
be detached from the forging until the annealing of such 
forging has been completed. The test pieces are to be 
stamped by the Surveyor after the annealing. All test pieces 
are to be selected by the Surveyor and tested in his presence, 
and he is to satisfy himself that the conditions heréin 
described are fulfilled. 


4, Number of Tests.—At least one tensile and one cold 
bend test piece are to be taken from each forging. Where a 
number of articles are cut from one forging, one tensile 
and one eold bend test from this whole forging will be 
sufficient, = 


. 5, Dimensions of Tensile Test Pieces.—The tensile 
test pieces are to be turned so as to have a diameter of 
‘564 inch with a gauge length of 2 inches, or a diameter of 
‘798 inch with a gauge length of 3 inches, or a diameter of 
‘977 inch with a gauge length of 3} inches. 


6. Tensile Tests—(a) The tensile breaking strength 
determined from test pieces of Standard dimensions is to be 
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between the limits of 28 and 32 tons per square inch with an 
elongation on the Standard test piece of not less than 29 per 
cent. for 28 ton steel, and 25 per cent. for 32 ton steel, and 
in no case is the sum of the tensile breaking strength and 
corresponding elongation to be less than 57, 


(b) Stern posts, propeller posts, rudders, and other ship 
forgings which are to be welded may be made of specially 
soft Open Hearth Ingot Steel instead of wrought iron, such 
steel to have a tensile breaking strength between the limits 
of 22 and 26 tons per square inch, with an elongation on the 
standard test piece (Sec. 10, clause 5) of not less than 
35 per cent. for 22 ton steel and 81 per cent. for 26 ton 
steel; in no case is the sum of the tensile breaking strength 
and corresponding elongation to be less than 57. The 
remaining tests and requirements are to be as prescribed 
for ordinary ingot steel. 


7. Dimensions of Bend Test Pieces.—The bend test 
pieces are to be machined to a rectangular section one inch 
wide by ? inch thick, with the edges rounded to a radius of 
reth of an inch. They are to be bent over the thinner 
section. The bending may be performed either by pressure 
or by blows. 


8. Bend Tests.—The bend test pieces are to withstand 
without fracture being bent cold through an angle of 180 
degrees, the internal radius of the bend being not greater 
than } inch. 


9. Additional Tests before Rejection—Where either 
the tensile or bend test, or both, fail, and the Surveyor con- 
siders the fractured test piece or test pieces, or the results 
obtained therefrom, do not fairly represent the quality of the 
forging, duplicates of the test or tests which failed are to be 
made if requested by the Maker. In such cases the quality 
of the forging is to be judged by the result of the duplicate 
test or tests and not by the original test or tests which 
failed. 


10. General.—The requirements as to annealing and 
testing are intended to apply to rudder heads and main 
pieces of rudders upon which arms are shrunk, to shafts of 
all descriptions, also to connecting rods and piston rods 
which require to be made in several heats. They are not 
intended to apply to small forgings which during their 
last stage of manufacture are uniformly heated throughout. 


11, Branding.—Every forging after it has withstood 
satisfactorily the prescribed tests, is to be clearly and distinctly 
marked by the Society’s Surveyor indicating that the forging 
has complied with the Society’s requirements, 


QUALITY AND TESTING OF ANCHORS FOR STEAM 
VESSELS, SAILING VESSELS AND TUGS. 


Section 11. 1. Process of Manufacture. — 
(a) Anchors are to be made of forged wrought iron, or 
forged open hearth ingot steel, or cast steel; the use of 
Bessemer steel is prohibited. 


(6) Each important part of a forged anchor is to be 
plainly marked by the Makers with the words “ Forged 
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Wrought Iron,” or “ Forged Open Hearth Ingot Steel,” as 
the case may be. 


(c) Steel Anchor Shackles are to be forged and 
unwelded, 


2. Tests of Anchors.—All anchors, including Stream 
and Kedge anchors weighing more than 168 Ibs. inclusive 
of stock, are to be tested in accordance with the require- 
ments of the following Table and the Certificates of ‘Test 
produced, 


WEIGHTS AND CORRESPONDING PROOF STRAINS oF ANCHORS. 


Weight.| Test. | Weight.| Test. | Weight.| Test. 


Cwts. Tons. 


Weight.| Test. 


Weight. | Test. 


Weight. | Test. 


1, | 338 7 | 938 | 15 | 1639 | 30} | 29 49} 
rt ae Le 72 | 938 | 15} | 1634] 81 | 299, | 51 
2 4io 8 | 10% | 16} | 1743 | 82 | 302, | 524 
2} | 438 8} | 10%, | 16 | 18 32k | 3040 | 54h 
2 | 5 8} | 1032 | 17 | 188, | 33 | 303% | 56} 
23 | 5B 83 | 1032 | 17) | 1832 | 334 | 31,4, | 58 
3 Bio 9 | 11% | 188 | 1938 | 34 | 3132 | 60 
3}. | 5i¢ 94 | 11,8, | 19 | 1932 | 35% | 8238 | 613 
34 | «BRS 93 | 1133 | 20} | 213, | 36 | 332, | 633 
33 | 65 93 | 1138 | 21 | 2132 | 36h | 338, | 65 
-1 4 Gy, | 10 | 12 21} | 2148 | 37} | 3338 | 68 
4t | 632 | 103 | 12,4, | 22 | 227%, | 38 | 8439 | 684 
44 | 63t | 103 | 12,8, | 22) | 2235 | 38% | 3439 | 72 
43 | 72; | 103% | 1238 | 23} | 23,8 | 39 352, | 724 
5 To | 11 | 123% | 233 | 2330 | 40 | 538 | 76 
St | 733 | 1d | 18% | 24h | 2458, | 403 | 36,8, | 77 
5s | 748 | 113 | 183, | 25 | 2438 | 42 | 37.3, | 80 
53 «| «8 113 | 1382 | 253 | 2538, | 424 | 3739 | 81} 
6 8a; | 12 | 188% | 26% | 26 44} | 3848 | 83h 
6} | 832 | 124 | 14,8, | 278 | 2638 | 45 | 398, | 85} | 
6 | 818 | 18 | 1438 | 28 | o72, | 46 | 3937 | 87 
6: | 9 13} | 153, | 284 | 2732 | 473 | 40328 | 90 
7 9%; | 14 | 1532 | 29% | 288, | 48 | 4123, | 91 


n2 


The weight given in the above Table is either for stockless anchors or for the ordinary type excluding stock, 
For intermediate weights of anchors the tests may be obtained by interpolation. 
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CAST STEEL ANCHORS. 


Section 12. 1. General.—All cast steel anchors in 
addition to undergoing the statutory tests are to be subjected 
to the percussive, hammering and bending tests given 
below, 


These tests are to be carefully and completely made in 
the presence and to the satisfaction of the Society’s 
Surveyors. 


2. Percussive Test.—(a) The anchor, or where 
anchors are made in more than one piece, each piece is 


to be raised a given height and then dropped on a steel 


or iron slab. 


For weights of 15 cwts. and below, the height is to be 
15 feet, and for weights above 15 cwts. the height is to be 
12 feet. 


The lowest part of the anchor or piece when suspended 
is to be at least the given height above the iron slab upon 
which it is to be dropped. 


(). An anchor of the Admiralty pattern is first to be 
raised vertically to the given height with its shank and 
arms in a horizontal position, and then let fall from that 
height. 


It is then to be raised a second time to the 
given height and suspended with the crown downwards. 
Two steel or iron blocks are to be placed underneath it, 
and the anchor is to be let fall from this position so that 
one of the blocks receives it on the middle of one arm, 
and the other block receives it on the middle of the 
other arm. 


(c) The slab for the horizontal test is to be of steel or 
iron, well laid 6n a solid concrete foundation to the satisfac- 
tion of the Surveyor, 


(ad) Hf the slab on which the anchor falls is broken by 
the impact the test is to bé repeated until a slab is made 
that does not break. 


(e) The blocks for the vertical test are to be solid and 
of sufficient height to prevent the crown of the anchor from 
touching the slab, and are to be to the satisfaction of the 
Surveyor. 


8. Hammering Test.—Provided the percussive test 
has been satisfactory, the anchor or piece is to be slung 
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and thoroughly hammered over its parts with a sledge 
hammer weighing not less than 7 lbs., and is required to 
give under this treatment such a clear ring in all its parts as 
shall satisfy the Surveyor that the casting is sound and that 
no flaws have developed by the application of the preceding 
percussive tests. 


4, Bending Test.—(a) Cast steel may be passed as 
sufficiently ductile for anchors when a piece of each casting, 
8 inches in length, is cut from the casting, turned to one inch 
in diameter, and is then bent cold by hammering through 
an angle of 90 degrees over a radius of 14 inches, without 
showing signs of flaw or fracture. 


(6) A piece is to be cast on each cast steel anchor 
or on each portion of such anchor when it is made of more 
than one casting, and each piece is to be of sufficient size to 
enable one test piece of the size stated above to be cut out 
of it, or it may be (at the discretion of the Manufacturer) 
of sufficient size to enable four test pieces to be cut 
out of it. 


Where it is only of sufficient size to enable one test 
piece to be cut out of it, that piece is to be subjected 
to the bending test named in paragraph (a) above, and 
should it fail to withstand the test the casting is to be 
rejected. 


Where the piece is large enough to enable four test 
pieces to be cut out of it, one of these is to be turned in 
a lathe to one inch in diameter for a length of 8 inches, 
and bent cold through an angle of 90° over a radius 
of 14 inches, and shouid the piece withstand this test 
without flaw or fracture it shall be deemed to have withstood 
a satisfactory test for ductility. 


~ Should the one test piece not pass this test, all or any 
of the other three test pieces may be tested in a similar 
manner, and should any one of the four test pieces pass 
this test, the anchor, or part of the anchor,as the case may 
be, shall be deemed so far satisfactory. 


5. Annealing—Each anchor is to be properly and 
sufficiently annealed, and when so annealed stamped 
“ Annealed Steel.” Annealing is not to be regarded 
as proper, or efficient, unless the process extends from 
three days for small anchors up to six days for large 
ones, 
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TESTS FOR CHAIN CABLES AND STREAM CHAINS. (6) Unstudded close-link chains will be accepted as 
cables if tested in accordance with the requirements of the 


. 1. Tests for Chain Cables and Strea é 
Section 18 agate Ree rane Fr following Table and the certificates of test produced. 


Chains.—(a) All stud link chain cables and stream 
chains are to be tested in accordance with the require- 


ments of the following Table and the certificates of test SHort Link Cuan CABLes. 
produced. 
Minimum Proved Minimum 
~Stup Link Cuain Cases. y ecbetrn! inal alee 


Proved Minimum 
ini-- to Break- | Weight 
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41/1952,| 1754 | 544 
42/1993,) 181 | 572 
213/133,4,| 1863 | 59% 
14|137,¢,| 1928 | 628 
18|14144| 1988 | 65} 
lyz| 873 | 558 3 |14548,| 2044, | 683 
Lys| 403% | 58,75 Ye |149;%| 209, | 71} 
1% | 433% | 614% 7/1533 | 215} | 74} 
142] 474, | 66,8, Be | 157y45| 2203 | 773 
144/513 | 713 fe | 1614%,| 226,23, | 803 
143| 558 | 773 38; |165;%;| 231%, | 834 
113/598 | 823 6,|1691 | 2368 | 86% 
144/63} | 88,5 q|1723 | 241,8,| 902 
148 | 67,5 | 9445, 34%| 1764, | 246,%, | 935 
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TESTS FOR STEEL WIRE TOWLINES, HAWSERS SIZES AND BREAKING TESTS OF STEEL WIRE ROoPES. 
AND WARPS, AND STANDING RIGGING. :' : 
Section 14. iE General.—Each Manufacturer is ems Seivaieet {Galvanised Bpealet 
required to provide on his premises machines suitable for Circum- Wire Wire 
making the prescribed tests satisfactorily, and the works are one 4% Paye ay ‘s 
to be at all times open to the inspection of the Society’s 


6x7 6x12 6X 24 6x30 


Surveyors, who are empowered to retest any rope for which 
a certificate has been issued by the Manufacturer. Tnghes.:})::. Tone, Tons. 


2. Certificates.—Printed forms of certificates, approved 
by the Committee, are to be signed by the Mannfacturers, 
and will be supplied to them upon application to the 
Secretary. a. 


3. Quality of Ropes.—The Rules set forth hereunder 
apply to four qualities of galvanised steel wire ropes, one of 
which is suitable for steel wire standing rigging, and is com- 
posed of six strands of seven wires each. No fibre is to be 
used in the strands, a fibre core only being fitted. 


The other three qualities of rope are for towlines, 
hawsers and warps, and are designated respectively :—flexible 
steel wire rope, which is composed of 6 strands of 12 wires 
each ; special flexible, in which 6 strands of 24 wires each are 
used; and special flexible which has 6 strands of 30 wires 
each, a fibre core being fitted in each strand. 


4. Tests.—A portion of each steel wire rope is required 
to stand the tensile test prescribed in the Table, and may be 
pulled as a finished rope, or a.short length of each of the 
wires composing the finished steel rope may be tested separ- 
ately, in which case the minimum breaking load of the rope 

- shall be considered to be the sum of the aggregate breaking 
_loads of the individual wires, less a percentage for laying up, 
_as follows :— : 


ee Ia ene Rey are 5 per cent. 
4° GK 12... if raaaty, 

Gx Bae es PARAS 10° “e, 

oe, eee ee 12%, 


Each wire will be required to be capable of being 
twisted round itself not less than nine times, and of being 


untwisted eight times and straightened without breaking or Section 15.— Cancelled. Now incorporated in 
splitting. . Section 14. 
_ 71, Fencuurcu Srreet, By order of the Committee, 


| Lonpon, E.C.3. ANDREW SCOTT, 
12th December, 1929. ; Secretary. 
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EXTRACTS FROM THE RULES 


OF THE LATE 


UNDERWRITERS REGISTRY FOR IRON VESSELS (FOR 1884-85) 


(NOW UNITED WITH LLOYD'S REGISTER OF SHIPPING), 


SHOWING THE CONDITIONS OF CLASSIFICATION. 


REVISION OF CERTIFICATE OR SUSPENSION 
OF CLASS. 


The certificate of class will remain good so long as the 
vessel, under periodical survey, is found worthy of it. In 
case of defects reported by the Surveyors not being made good, 
the class of the vessel will be revised or suspended by the 
Committee. 


REFERENCE IN CASE OF COMPLAINT. 


Any dispute shall be referred to three Shipbuilders or 
Engineers, one to be chosen by the Shipowner, one to be 
chosen by this Committee, and a third to act as umpire, to 
be chosen by the other two. 


SURVEY FEES. 
For surveying vessels periodically to 
ascertain condition, first visit ... ove» adeiiO 
For each succeeding visit, when more 
than one visit is necessary “oF eee 0,10, 6 


For special surveys special charges will be made, subject 
- to the control of the Committee. 


PERIODICAL SURVEYS. 


A thorough survey will be required once in every four 
years for vessels with an A1* or an A1* certificate; and 
once in every three years for vessels with an Al, Al, A 
or an A certificate. When vessels are abroad at the time 


they become due for survey, they must be examined on their 
return to the United Kingdom. The Surveyors are at all 
times to have free access to examine vessels holding a class 
in this Registry. 


Vessels due for Periodical Survey which leave the United 
Kingdom without being duly surveyed and passed by the 
Surveyors to this Registry will have their class suspended 
until such survey has been properly made. Notice of 
Suspension of Class will be given in the first Supplement 
issued after the sailing of the vessel. 


Vessels remaining abroad for two years after they become 
due for Periodical Survey will have their Class suspended 
until they have been re-surveyed, 


First Survey. 


The vessel to be placed in dry dock. (The bottom may 
be cleaned, but should not be recoated before survey.) While 
in dry dock the rudder, rudder pins and gudgeons, and the 
whole of the bottom outside, are to be thoroughly examined, 
and in steamers the connections of the sea-cocks and openings 
in the bottom are to be examined, to see that they are in an 
efficient condition. 


The holds, and, in steamers, the bunkers also, are to be 
cleared, the loose ceiling in the flat of bottom is to be lifted, 
and the Surveyor is to satisfy himself that the bottom inside 
is.in good order, and that the cement is in good condition 
and satisfactorily adhering to the iron. 
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He is also to examine the decks, beam ends, and the 
sides of holds and ’tween decks, all fore and aft. In steamers 
the bilges and limbers under engines and boilers are to be 
cleaned out, so as to allow these parts to be examined by the 
Surveyor. In water-ballast steamers the tanks aré to be 
examined externally and, if the Surveyor deems it necessary, 
they are to be tested under the pressure due to the ballast- 
trim water-line, and sufficient ceiling removed to enable the 
Surveyor to satisfy himself of their tightness. In all cases 
the tanks are to be emptied, and examined inside. In all 
vessels any repairs that may be needed are to be done, and 
the vessel cleaned and painted as may be necessary. 


Second Survey. 


The vessel to be submitted to the same survey as before 
described for “ First Survey,” with the following addi- 
tions :— 


A strake of ceiling must be lifted in the bilges 
to allow an examination of the condition of the iron 
.. surfaces there and of the cement. 


The windlass must be unhung when the main 
piece is of wood; and the chain cables must be 
ranged out for examination. In steamers the water 
ballast tanks must be tested under the pressure due 
‘to ballast-trim water-line. 


Third Survey. 


The vessel to be submitted to the same survey as before 
described for “First Survey,” with the following addi- 
tions :-— 


The whole of the close ceiling must be removed, 
and all the cement exposed and examined. The 
vessel must, be cleaned and scaled, and, if the 
Surveyor ‘deems it necessary, the plating and other 
parts must be drilled as he may direct, to ascertain 
the thickness. In steamers the water ballast tanks 
must be tested under the pressure due to ballast-trim 
water-line. i 


Fourth Survey. 


The vessel to be submitted to the same survey as before 
described for “ First Survey,” with the following addi- 
tions :— , 

The windlass, if the main piece is of wood, must 
be unhung, and the chain cables ranged out for 
examination. In steamers the water ballast tanks 


must be tested under the pressure due to the ballast 
trim water-line. 


Fifth Survey. 


The vessel must be submitted to the same survey as 
before described for ‘Second Survey.” 


Sixth Survey or Special Survey. 


The vessel must be submitted to the same survey as 
before described for “Third Survey,” with the following 
additions :— 


The actual condition and thickness of all the 
scantlings must be ascertained, the shell plating being 
drilled on at least three vertical lines in each strake, 
viz., forward, amidships, and aft, and elsewhere, at 
the discretion of the Surveyor, as he may direct. 


A report of the vessel’s condition and scantlings 
is to be submitted to the Committee, and such part 
or parts as they may direct are to be renewed, or 
otherwise strengthened. 


After a vessel has passed her sixth survey, and been 
approved by the Committee she must be submitted to the 
same series of surveys, commencing with the “ First Survey,” 
and at the same periodical intervals as before. 


In steamers, whenever the engines or boilers are 
removed, a survey is to be held on the vessel’s bottom in 
way thereof, and such repairs as are necessary must be 
effected before the engines cz boilers are replaced. 


The preceding rules for periodical surveys are not to 
limit the Surveyor’s discretion, if, in his judgment, it is 
necessary to make a more complete examination at any 
time; and, before completing the report, the Surveyor must, 
at every periodical survey, satisfy himself that the vessel and 
her equipment are in a good and efficient condition. 


The “Third Survey” must be complied with before the 
expiration of thirteen years from the date of launch for 
vessels with an A1* or A1* certificate, ten years for vessels 
with anAl or A1 certificate, and nine years for vessels with 
an A or A certificate; and the “Sixth Survey” before the 
expiration of twenty-six years from the date of launch for 
vessels with an A1* or A1* certificate, twenty years for 
vessels with an Al or A1 certificate, and eighteen years for 
vessels with an A or A certificate. 
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EXTRACTS FROM THE RULES of the late UNDERWRITERS’ REGISTRY FOR IRON VESSELS (for 1884-85) 


(NOW UNITED WITH LLOYD'S REGISTER OF SHIPPING). 


EQUIPMENT FOR STEAM VESSELS. 


Section 29.—The equipment of Anchors and Chain Cables and Hawsers to be in accordance with TaBLE 14 for Steam Vessels (see below). 


The tonnage regulating equipment is to be the gross register tonnage under upper deck, with the addition of three-tenths of the tonnage of 
erections above upper deck. 


TABLE No. 14.—ANCHORS, CHAINS, AND HAWSERS FOR STEAM VESSELS. 


Anchors, with either Iron or Wood Stocks. Stud-chain Cables. Hawsers and Warps. 


VESSELS 


VESSELS 


Weight. 
Xi Number. i 4 
Pan tie Bowers. a a Heth etd Length. sia a Bed Hawsers,| Warps. |Length. khan 
Bae Section 39. Stream.| Kedge. | reage. ; Test. ses See Section 29. 
Bowers,/Stream.Kedges. ees re igae f 

Tons. Tons. Owt. Tons, Owt, Owt. Owt. .| Fath. Size. | Inches.| Inches. | Inches.| Fath. Tons. Tons. 

100 27". 150 2 | 2 $e 3 4°9 1 vas 44 81 120 45 1s 54 34 90 100 , 277, 150 

150 ,, 188] 2 1 1 4 6°4 Tes) 1 13 Oe eet tae 4 90 | 150,, 188 £ 
188 ,, 225 2 1 1 5} 76 2 1 vow 44 45 +g 6 4 90 188 ,, 225 “I 
225,, 268] 2 | 1 1 6 82 a ti te ee 1s 45| ie] 6} 4 90 | 225 ,, 263 > 
268 ,, 300] 2 1 1 7] 95 os See 45/ Ul 7 5 | 90] 263 ,, 300 

300 ,, 375] 8 | 1 1 8t | 10-4 3 ek se 60| 4] 74 5¢ | «| 90] 800,, 875 

375 ,, 450 3 1 2 10 12°0 43 2} 1 60 43 8 6 or 90 875 ,, 450 
“Tel ae RS Wa Wa ee ee no Os CS eS =? 60] 32] 8k} 6h] . 90] 450,, 525 

525, 600] 8 | 1 2 183 | 152 6 3 13 60 | 48] 9 7 > | 90) 585 ,, BGO 

600 ,, 6751 8 | 1 | 2 | 153] 167 | 6A] 382] 13 60| 18] 94) 7 | 4 | 90] 600,, 675 

675 ,, 750 3 1 2 16} | 18°0 7 83 1? 60 +4 | 10 8 5 90 675 ,, 750 

750 ,,. 900 hae Pa 2 18 19°0 8 4 2 60 44110 8 5 90 750 ,, 900 

900 ,, 1050 3 1 2 21 21°6 9 4} 21 75 +5110 9 53 90 900 ,, 1050 
1050 ,, 1200} 3 | 1 2 | 233 | 235 |10 | 5 | 22 75 | 38110 9 | 54 | 90] 1050 ,, 1200 
1200 ,, 1350 8 1 2 253 | 25°2 103 5} 24 75 | 1 10 94 6 90 | 1200 ,, 1850 
1850 ,, 1500 sae | eee 2 273 | 26°9 11 53 23 75 | 1 10 10 6 90 | 1850 ,, 1500 
1500 ,, 1800 | 3 1 2 80 | 286 | 12 6 3 75 | ly, | 11 104 | 63 | 90] 1500 ,, 1800 
1800 ,, 2100 3 1 2 82 30°1 13 6} BPs 75 | ly | 11 11 7 90 | 1800 ,, 2100 
2100 ,, 2400 3 1 2 34 31°6 183 62 3} 75 | ly, | 11 vb! 7 90 | 2100 ,, 2400 
2400 ,, 2700 3 a 2 364 | 33:4 14 i 3h 90 | 17, | 12 12 8 90 | 2400 ,, 2700 
2700 ,, 3000} 8 | 1 2 | 88 | 845 | 142] 72] 83 90 | 13,]12 | 12 | 8 | 90] 2700 ,, 3000 
3000 , 8450] 8 | 1 | 2 | 40 | 85:7 115 | 7h] 33 90 | 13,]12 | 12 | 8 | 90] 3000 ,, 3450 
3450 ,, 3900] 8 | 1 | 2 . 8 | 4} 90 | 1,3, | 12 12 | 8 | 90] 3450 ,, 3900 
3900 ,, 4500] 4 | 1 | 2 8i| 43 90 | 17 ]12 | 12 | 9 | 90] 8900 ,, 4500 
4500 ,, 5250] 4 | 1 | 2 93 | 43 90 | 144,]12 | 12 | 9 | 90] 4500 ,, 5250 ; 
5250 ,, 6000] 4 1 2 0 5 90 | 1ys | 12 12 9 90 | 5250 ,, 6000 z ; 


Anchors and Chains to be tested to Admiralty proof. A reduction of 16 per cent. will be allowed in the weight of the Third and Fourth Bower. 
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STEEL MANUFACTURERS. 


The following firms having applied to have the steel produced by them tested by a Surveyor to this Society and their mode 
of procedure reported upon, their applications have been complied with and the Surveyors’ reports found satisfactory by the 
Committee. 


Firms InN GREAT BRITAIN AND IRELAND. 


Acme Steel and Foundry Co., Shettleston, near Glasgow. (Sfeel castings.) 
Allen, Edgar, & Co., Lim., Imperial Steel Works, Tinsley, Sheffield. (Steel castings.) 
Appleby Iron Co., Lim., Scunthorpe, Lincs. (Steel plates and blooms.) 
Atlas (The) Steel Foundry and Engineering Co., Lim., Armadale, West Lothian. (Steel castings.) 
Babcock & Wilcox, Lim., Renfrew. (Small steel castings.) 
Baird, Archibald, & Son, Lim., Hamilton, near Glasgow. (Steel castings.) 
Baker, John, & Co. (Rotherham), Lim., Kilnhurst Steel Works, near Rotherham. (Steel ingots for forgings.) 
Baldwins, Lim., Elba Steel Works, Gowerton, Glamorganshire. (Steel ingots, billets, and bars.) 
Barrow Hematite Steel Co., Lim., Barrow-in-Furness. 
Bauly (H1.C.), Lim., Dagenham Dock Steel Foundry & Engineering Works, Dagenham Dock, Essex. (Small steel castings.) 
Beardmore, William, & Co., Lim., Parkhead, Glasgow; and Mossend, Lanarkshire. 
Bessemer, H., & Co., Lim., Bessemer Works, Sheffield, Yorkshire. 
Beyer, Peacock & Co., Lim., Gorton Foundry, Manchester. (Steel castings.) 
Blackett, Hutton & Co., Cleveland Steel and Iron Works, Guisborough, Yorkshire. (Steel caslings.) 
British Chilled Roll & Engineering Co., Lim., Empire Works, Haverton Hill, Middlesbrough. (Small steel castings.) 
British (Guest Keen Baldwins) Iron & Stee! Co., Lim., 
Dowlais (Glamorgan) and Cardiff. (Plates and bars.) 


Port Talbot Steel Works, Port Talbot, South Wales. 
Margam Steel Works, Port Talbot. (Steel ingots and billets.) 


British Mannesmann Tube Co., Lim., Landore, 8. Wales. (Weldless rolled or drawn steel hollow pillars and davits.) 
Briton Ferry Steel Co., Lim., Briton Ferry, Glamorganshire. (Rivet bars only.) 


Brown, John, & Co., Lim., Atlas Steel & Iron Works, Sheffield ; and Scunthorpe Works, Scunthorpe, Lincs. (Steel 
castings.) 


Brown, Bayley’s Steel Works, Lim., Sheffield. (Steel ingots, forgings, and bars.) 

Brown, Lenox & Co., Lim., Pontypridd. (Steel castings.) 

Brymbo (The) Steel & Ingot Iron Works, near Wrexham, Denbighshire. (For bars only.) 
Butterley Co., Lim., Codnor Park, near Alfreton, Derbyshire. 

Cargo Fleet Iron Co., Lim., Cargo Fleet, near Middlesbro’-on-Tees. (Sections and bars.) 
Carntyne Steel Castings Co., Moorpark, Renfrew. (Steel castings.) 

Catton & Co., Lim., Yorkshire Steel Foundry, Hunslet, Leeds. (Steel castings.) 

Clarke, Chapman & Co., Lim., Gateshead-on-Tyne. (Small steel castings.) 


STEEL MANUFACTURERS 


ee 


Eee ne ne OOS ll le eeeeeerm,tl hee 


180 LLOYD’S REGISTER OF SHIPPING. 


Clayton & Shuttleworth, Lim., Lincoln. (Sveel castings.) 
Clyde Alloy Steel Co., Lim., Craigneuk Works, Flemington, Motherwell. (Smatl steel castings.) 
Coghlan Steel '& Iron €o., Lim., Hunslet Forge, Leeds. (Rolling Mills for bars; forgings.) 
Coltness Iron Co., Lim., Newmains, Lanarkshire. (,Sfeel castings.) 
Colville, David, & Sons, Lim., 

Dalzell Steel and Iron Works, Motherwell, Lanarkshire. 

Clydebridge Steel Works, Cambuslang, near Glasgow. 

Glengarnock Iron and Steel Works, Glengarnock, Ayrshire. (Sections and bars.) 
Consett Iron Co., Lim., Blackhill, Durham. 


Cook, Joseph, Sons & Co. (1930), Lim., Washington Steel & Iron Works, Washington Station 8.0., co. Durham. 
(Steel castings.) , 


Darlington Forge Co., Lim., Darlington. (Steel castings.) 
Darlington Rolling Mills Co., Lim., Darlington. (Jtolling Mills for sections and bars.) 
Dorman, Long & Co., Lim. (Incorporating Bolckow, Vaughan & Co., Lim.), Middlesbro’-on-Tees; Cleveland Iron 
& Steel Works, South Bank, Yorks; Port Clarence, co. Durham; and Redcar Iron and Steel Works, Redcar. 
Dudley’s (The Earl of) Round Oak Iron and Steel Works, Lim., Brierley Hill, Staffordshire. (Sections and bars.) 
Dunlop, J., & Co., Lim., Calderbank, Lanarkshire. 
English Steel Corporation, Lim., 
Vickers Works, Sheffield. (Steel ingots, blooms, bars, forgings and castings.) 
Openshaw Works, Manchester. (Steel ingots, forgings and castings.) 
Cammell Laird’s Grimesthorpe Works, Sheffield. (Steel ingols, forgings and castings.) 
Firth, Thomas, & Sons, Lim., Norfolk Works, Sheffield. 
Fox (Samuel) & Co., Lim., Stocksbridge Works, near Sheffield. (Steel ingots.) 
Frodingham Iron & Steel Co., Lim., Scunthorpe, Lincs. (Sections and bars.) 
Gilbertson, W., & Co., Lim., Pontardawe, Glamorgan. (Steel ingots for forgings.) | 
Glanmor Foundry Co., Lilanelly. (Steel castings.) 


Glasgow Iron & Steel Co., Lim., Wishaw, Lanarkshire. 


Guest, Keen & Nettlefolds, Lim., - | 
Castle Works, Tydu, near Newport, Mon. (Rivet and stay bars.) 
London Works, near Birmingham. (Rivet bars only.) 


Hadfield’s Steel Foundry Co., Lim., Sheffield. . (Steel castings.) 
Hamilton, A., & Sons, Lim., Victoria Foundry, East Moors, Cardiff. (Snail steel castings.) 
Head, Wrightson & Co., Lim., Thornaby-on-Tees. (Steel castings.) 
Hickman (Alfred), Lim., Staffordshire Steel & Ingot Iron Works, Bilston, Staffordshire. 
Hopkinson, J., & Co., Lim., Britannia Works, Huddersfield, Yorkshire. (Steel castings.) 
M Hyde (Robert) & Son, Lim., North Stafford Steel Works, Stoke-on-Trent. (Small steel castings,) 
Industrial Steels, Lim., Stevenson Road, Sheffield, (Steel ingots, blooms, billets and bars.) 
Jackson, P. R., & Co., Lim., Salford, Manchester. © (Steel castings.) 
Jenkins’ (Philip) Sons, Lim., Excelsior Metal Works, Riverside, Neath, Glamorgan. (Cust steel anchor heads.) 
Jessop, W., & Sons, Lim., Brightside Works, Sheffield. : 
Jonas & Colver, Lim., Continental Steet Works, Sheffield. (Rolling Mills for bars ; small forgings.) 
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Jopling, E., & Sons, Pallion, Sunderland. (Steel castings.) 

Kryn & Lahy (1928), Lim., Letchworth, Hertfordshire. (Steel castings.) . 

Lake & Elliot, Lim., Proprietors of the Braintree Castings Co., Braintree, Essex. (Small steel castings.) 

Lanarkshire Steel Co., Lim., Motherwell, Lanarkshire. 

Lancashire & Yorkshire Railway Co., Horwich, Lancashire. (Steel castings.) 

Leeds Forge Co., Lim., Leeds. 

Leyland Motors, Lim., Farington Steel Works, Leyland, Lancashire. (Steel castings.) 

Lilleshall Co., Lim., Priors Lee Hall, nr. Shifnal, Salop. (Steel ingots.) 

Lloyd, F. H., & Co., Lim., James Bridge, near Wednesbury, Staffordshire. (Steel castings.) 

Lumb, James, & Sons, Lim., Elland, Yorkshire. (Steel castings.) 

Monk Bridge Iron & Steel Co., Lim., Leeds. (Sections, bars and forgings.) 

Monks, Hall & Co., Lim., Warrington. (Rolling Mills for bars.) 

Motherwell Iron & Steel Co., Lim., Motherwell, Lanarkshire. (Angles and bars.) 

National Steel Foundry (1914), Lim. (The), Kirkland Works, Leven, Fifeshire. (S/eel castings.) 

North British (The) Steel Foundry, Lim., Balbardie Steel Works, Bathgate. (Small steel castings.) 

Osborn, 8., & Co., Clyde Steel & Iron Works, Sheffield. (Steel castings.) 

Palmers Shipbuilding & Iron Co., Lim., Jarrow-on-Tyne. 

Park Gate Iron & Steel Co., Lim., Rotherham, Yorkshire. 

Partington Steel & Iron Co., [rlam, Manchester. (Billets, bars, sections, and steel castings.) 

Patent Shaft & Axletree Co., Lim., Wednesbury, Staffordshire. 

Pather Iron & Steel Co., Lim., Wishaw, Lanarkshire. (Rolling Mills.) 

Pearson & Knowles Coal & Iron Co., Lim. (The), Warrington. (Rolling Mills for sections and bars.) 

Pease & Partners, Lim., Skinningrove Iron Works, Saltburn-by-the-Sea. (Sections and bars.) 

Raine & Co., Lim., Delta Iron & Steel Works, Derwenthaugh, Newcastle-on-Tyne. (Rolling Mills for sections and bars.) 

Redbourn Hill Iron & Coal Co., Lim., Frodingham, Lincolnshire. (Steel ingots and billets.) 

Redheugh Iron & Steel Co., Lim., Teams, Gateshead-on-Tyne. (Rolling Mills and Steel Foundry.) 

Renton & Fisher, Lim., Hopetoun Steel Works, Bathgate. (Steel castings.) 

Richmond Iron & Steel Co., Richmond Iron Works, Stockton-on-Tees. (Rolling Mills for stay and rivet bars.) 

Rogerson, John, & Co., Lim., Wolsingham, co. Durham. (Steel castings.) 

Rowlands, F. W., & Co., Seacombe, Cheshire. (Simall steel castings.) : 

Scottish Iron & Steel Co., Lim., Coatbridge, Lanarkshire. Waverley Works and North British Works (Steel angles 
and bars); Northburn Works. (Steel ingots and billets.) 


Shaw, W., & Co., Middlesbro’-on-Tees. (Steel castings.) 

Shelton Iron, Steel & Coal Co., Lim., Stoke-on-Trent. 

Smith & McLean, Lim., Mossend, and Gartcosh, Lanarkshire. (Rolling Mills.) 

South Durham Steel & Iron Co., Lim., West Hartlepool. 

Springfield Steel Co., Lim., 777, London Road, Glasgow. (Steel castings.) 

Steel Castings, Lim., Parkhead, Glasgow. (Steel castings.) 

Steel Company of Scotland, Lim., Newton, Glasgow; and Blochairn, Glasgow. 

Steel, Peech & Tozer, Lim., Sheffield. (Steel ingots, blooms, forgings, rivet and stay bars.) 
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Stewarts & Lloyds, Lim. (Clydesdale Steel and Iron Works), Mossend, Lanarkshire. 
= Pad » Sun Foundry, Coatbridge, Lanarkshire, (Steel castings.) 

Rtookton Steel Foundry Co., Lim., Stockton-on-Tees. (Steel castings.) 

Summers, John, & Sons, Lim., Hawarden Bridge Steel Works, Shotton, Chester. (Steel ingots and billets.) 

Summerson, Thomas, & Sons, Lim., Darlington. (Small steel castings.) 

Tennent (R. B.), Lim., Whifflet Foundry, Coatbridge, Lanarkshire. (feel castings.) 

Thwaites Brothers, Lim., Bradford. (Small steel castings.) 

Towler, William, & Co., Lim., Globe Foundry, Leeds. (Small steel castings.) 

Tyzack, Samuel, & Co., Lim., Monkwearmouth Iron & Steel Works, Sunderland. (Sections and bars.) 

United Strip and Bar Mills, Lim., The Ickles, Sheffield. (Rolling Mills for bars.) 

Vickers-Armstrongs, Lim., 


Barrow-in-Furness. (Steel castings and forgings.) 
Elswick Works, Elswick, Northumberland. (Steel castings.) 
Vickers-Petters, Lim., Ipswich Works, Ipswich. (Steel castings.) 


Whitehead Iron & Steel Co., Lim., Deighton Works, Tredegar, Mon. (Rolling Mills for steel bars and sections) ; 
Courtybella Works, Newport, Mon. (Rolling Mills for steel strips.) 


Wigan Coal & Iron Co., Lim., Wigan, Lancashire, (Sections and bars.) 
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FIRMS IN COUNTRIES OTHER THAN GREAT BRITAIN AND IRELAND. 


ALPHABETICALLY ARRANGED. 


In the following list the name of each works is followed by the place of residence of the Surveyor giving attendance thereat. 


Acciaieria & Ferriere del Caleotto, Castello Sopra Lecco, 
Italy. (Steel bars and small sections.) (GENOA.) 

Acciaieria Danieli & Co., Brescia, Italy. (Steel castings.) 
(GENOA.) 

Acciaierie & Ferriere Lombarde; Head Office, Milan. 
(Works at Milan, weldless rolled or drawn steel tubes and 
hollow pillars.) (Works at Sesto 8, Giovanni, bars, 
sections, steel castings, and steel plates.) (GENOA.) 

Aciéries de Gennevilliers, Gennevilliers, near Paris, (Small 
sleel castings.) (PARIS.) 

Aciéries de Grenelle (E. Plichon), 56, Rue Lourmel, Paris. 
(Steel castings.) (PAxIs.) 

Aciéries de Haine St. Pierre & Lesquin, Lesquin-lez-Lille 
(Nord), France. (Steel castings.) (DUNKIRK.) 

Aciéries de Maromme (E. Breton), Maromme (Seine 
Inférieure), France. (Steel castings.) (ROUEN.) 

Aciéries de Mons, Nimy, Belgium. (Small sleel castings.) 
(ANTWERP.) 

Aciéries de Nanterre, Société Anonyme, Nanterre (Seine), 
France. (Steel castings.) (PARIS.) 

Aciéries de Paris et d’Outreau, Outreau (Pas de Calais), 
France. (Steel castings.) (DUNKIRK.) 

Aciéries de Sambre et Meuse, Jeumont (Nord), France. 
(Steel castings.) (ANTWERP.) 

Aciéries et Ateliers de Grosse Forge, Maurice Dembiermont 
& Cie, Hautmont (Nord), France. (Steel forgings.) 
(ANTWERP.) 

Aciéries & Usines a Tubes de la Sarre, Division Aciéries, 
Sarrebriick-Burbach. (Steel castings.) (MeErTz.) 

Aciéries Réunies de Burbach-Eich-Dudelange (Arbed). 
Works at Burbach and Hostenbach, Saarbrucken-Burbach ; 
and Dommeldange, Luxembourg. (Steel ingots, castings 
and forgings.) (Merrz.) 

Adirondacks Steel Foundries Corporation, Watervliet, N.Y., 
U.S.A. (Steel castings.) (New York.) 

Aktiebolaget Abjérn Anderson, Svedala, near Malmé, 
Sweden. (Steel castings.) (MA.mé.) 

Aktiebolaget Bofors, Bofors, Sweden. (Melting Furnaces 
and Foundry at Bofors.) (GOTHENBURG.) 

Aktiebolaget Dalsbruk, Dalsbruk, Finland. (Stveel ingots, 
forgings, castings, bars and angles.) (HELSINGFORS.) 

Aktiebolaget Lindholmen-Motala, Motala Verkstad, Sweden. 
(Melting Furnaces, Rolling Mills and Forge.) (GOTHEN- 
BURG.) 

Alan Wood, Iron & Steel Company, Conshohocken and Ivy 
Rock, Pa. U.S.A. (Blooms, billets and thin plates.) 
(PHILADELPHIA.) 

Algoma Steel Corporation, Lim., Sault St. Marie, Ontario, 
Canada, (Steel billets, bars and angles.) (ToRONTO.) 


Allegheny Steel Co., Brackenridge, Pa., U.S.A. (Also steel 
castings.) (PITTSBURGH.) 

Alti Forni ed Acciaierie della Venezia Giulia, Servola, near 
Trieste. (TRIESTE.) 

American Bridge Co., Pencoyd Iron Works, Pencoyd, Pa., 
U.S.A. (Sections, angles and bars.) (PHILADELPHIA.) 

American Locomotive Co., Chester, Pa., U.S.A. (Steel 
castings.) (PHILADELPHIA.) 

American Machine & Manufacturing Co., Atlanta, Ga., 
U.S.A. (Steel castings.) (NEw ORLEANS, La.) 

American Manganese Steel Co., Newcastle, Del., U.S.A. 
(Steel castings.) (PHILADELPHIA.) 

American Rolling Mill Co., Middletown, O., U.S.A. 
(Steel castings and forgings.) (CLEVELAND, O.) 

American Steel & Wire Co. (Shoenberger Works), Fifteenth 
St., Pittsburgh, Pa., U.S.A. (Steel ingots, etc.) (Prrrs- 
BURGH.) 

American Steel Foundries, Chester, Pa., U.S.A. (Steel 
castings.) (PHILADELPHIA.) 

American Steel Foundries, Indiana Harbor, Ind., U.S.A. 
(Steel castings.) (CHICAGO.) 

Andrews Steel Co., Newport, Kentucky, U.S.A. (Jngots, 
blooms, billets and slabs.) (CLEVELAND, O.) 

Anniston Electric Steel Corporation, Anniston, Ala., U.S.A. 
(Steel castings and rivet bars.) (New ORLEANS, 
La.) 

Asano Kokura Steel Co., Lim., Konomimachi, Kokura, 
Japan. (Jngots.) (NAGASAKI.) 

Asano Shipbuilding Co., Lim., Tsurumi, Japan. (Rolling 
Mills for plates.) (YOKOHAMA.) 

Atlantic Steel Castings Co., Chester, Pa., U.S.A. (Steel 
castings.) (PHILADELPHIA.) 

Atlas Steel Casting Co., Buffalo, N.Y., U.S.A. (Steel 
castings.) (CLEVELAND, O.) 

Atlas- Werke Akt. Ges, Bremen. (Steel castings.) 
(BREMEN. ) 

Avesta Jernverks Aktiebolag, Avesta, Sweden. (Steel 
plates, sections, and high pressure air receivers.) (SrocK- 
HOLM.) 

Baildonhiitte, Spolka Akcyjna, Kattowice, Gorny Slask, 
Poland. (VIENNA.) 

Baume & Marpent, Société Anonyme, Haine St. Pierre, 
Belgium. (Small steel castings.) (ANTWERP.) 

Bayonne Steel Casting Co., Bayonne, N.J., U.S.A. 
(Steel castings.) (NEw YoRK.) 

Berg -und Hiittenwerks Gesellschaft, Brno, Czecho-Slovakia. 
(Works at Trzynietz and Karlshiitte.) (Vignna.) 
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Bergische Stahl-Industrie Kommanditgesellschaft, Rems- 
cheid, Germany. (Steel ingots and castings.) (DUssEL- 
DORF.) a 

Berliner Actiengesellschaft fiir Eisengiesserei und Maschinen- 
fabrikation, Berlin-Charlottenburg, Germany. (Small 
steel castings.) (STETTIN.) 

Best Steel Casting Co., San Francisco, Cal., U.S.A. (Steel 
castings.) (SAN FRANCISCO.) 

Bethlehem Steel Co., 


Bethlehem, Pa., U.S.A. (PHILADELPHIA.) 

Buffalo, N.Y., U.S.A. (CLEVELAND, O.) 

Coatesville, Pa., U.S.A. (Rolling Mills for plates and 
bars.) (PHILADELPHIA.) 


Lebanon, Pa, U.S.A. (Rolling Mills for bars.) 
(BALTIMORE. ) 


Reading, Pa, U.S.A. (Rolling Mills for bars.) 
(PHILADELPHIA.) 
Sparrow’s Point, Md., U.S.A. (BALTIMORE.) 
Steelton, Pa., U.S.A. (BALTIMORE.) 
Birdsboro’ Steel Foundry & Machine Co., Birdsboro’, Pa., 
U.S.A. (Steel castings and ingots.) (PHILADELPHIA.) 
Bismarckhiitte (Bismarckhiitte & Falvahiitte), Hajduki 
Wielkie, Gorny Slask, Poland. (Also steel castings, and 
weldless rolled or drawn steel hollow pillars and davits.) 
( VIENNA.) 

Bjérneborgs Jernverks Aktiebolag, Bjérneborg, Sweden. 
(Melting Furnaces and Forge.) (GOTHENBURG.) 

Blohm & Voss, Hamburg, Germany. (Slee! castings.) 
(HAMBURG.) 

Bohler, Gebr., & Co., Akt. Ges., Vienna. (Works at Kapfen- 
berg, Styria, Austria.) (Sfeel castings.) (VIENNA.) 

Bonney-Floyd Co., Columbus, 0., U.S.A. (Steel castings.) 
(CotumBus, 0.) 

Borsig, A., G.m.b.H., Berlin-Tegel, Germany. (Steel ingots, 
Sorgings and castings.) (STETTIN.) 

Borsigwerk Akt. Ges., Borsigwerk, Upper Silesia, Germany, 
(Also steel castings.) (VIENNA.) 

Bourne Fuller Co., Cleveland, O., U.S.A. (Round and 
square steel bars.) (CLEVELAND, O.) 

Bradford & Kendall, Lim., Alexandria, Sydney, N.S.W. 
(Steel castings.) (Sypney, N.S.W.) 


Brier Hill Steel Co. (The), Youngstown, 0O., U.S.A. 
(PITTSBURGH.) 


Broken Hill Proprietary Co., Lim., Iron and Steel Works, 


Newcastle, N.S.W. (Si/eel plates, bars, sections and 
castings.) —(NewcastLx, N.S.W.) 

Buhl Malleable Co., Detroit, Mich., U.S.A. (Steel castings.) 
(CLEVELAND, O.) 

Bultfabriks Aktiebolaget, Hallstahammar, Sweden. (Steel 
castings.) (STOCKHOLM.) ' 

Burmeister & Wain’s Maskin-og Skibsbyggeri, Akticselskabet, 

‘Copenhagen. (Steel ingots, forgings. and castings.) 
(COPENHAGEN. ) 

Cambria Steel Co., Johnstown, Pa., U.S.A. (Prrrspurau.) 

Canada .Foundries & Forgings, Lim., Welland, Ontario. 
(Steel forgings.) (CuEVELAND, 0.) 
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Canadian Steel Foundries, Lim., Longue Pointe, Montreal. 
(Steel castings.) (MONTREAL.) 

Cantieri Navali ed Acciaierie di Venezia, Marghera, Italy. 
(Steel castings.) (‘TRIESTE.) 

Canton Steel Foundry Co., Canton, 0., U.S.A. (Steel 
castings and ingots.) (CLEVELAND, 0.) 

Carbon Steel Co., Pittsburgh, Pa., U.S.A. (PrrTsBuRGH.) 

Carnegie Steel Co., Pittsburgh, Pa, U.S.A. (Pirrs- 
BURGH.) 

Central Alloy Steel Corporation, Massillon, 0., U.S.A. 
(CLEVELAND, 0.) 

Central Iron & Steel Co., Harrisburg, Pa., U.S.A. 
(Rolling Mills.) (BALTIMORE.) 

Ceskomorayska-Kolben, Prague. (Steel castings.) (PRAGUE.) 

Chester Steel Castings Co., Chester, Pa. U.S.A. (Steel 
castings.) (PHILADELPHIA.) 

Chrome Steel Works, Cartaret, New Jersey, U.S.A. (Steel 
castings.) (NEw York«.) 

Cleveland Steel Casting Co., Cleveland, O., U.S.A. (Steel 
castings.) (CLEVELAND, O.) 

Colorado (The) Fuel & Iron Co., Minnequa Works, Pueblo, 
Colo. (Bars and small sections.) (CH1cAGO.) 

Columbia Steel Company, Pittsburgh, Cal., U.S.A. (Steel 
castings.) (SAN FRANCISCO.) 

Columbia Steel ©o., Portland, Or., U.S.A. (Steel 
castings.) (PORTLAND, OREGON.) 

Columbia Steel Company, Torrance, Cal., U.S.A. (Round 
bars, small sections, also steelcastings.) (SAN FRANCISCO.) 

Commonwealth Government Naval Dockyard, Cockatoo, 
Sydney, N.S.W. (Steel castings.) (Sypnny, N.S.W.) 

Commonwealth Steel Products Co., Lim., Waratah, 
Newcastle, N.S.W. (Steel castings and forgings.) 
(NewoastLz, N.S.W.) 

Compagnie de Fives Lille, Société Anonyme, Fives Lille 
(Nord), France. (Steel ingots, castings and forgings.) 
(DUNKIRK.) 

Compagnie des Forges de Chatillon, Commentry et Neuves- 
Maisons, France. (Sr. ETIENNE.) 

Compagnie Ces Forges et Aciéries de la Marine et d’Homeé- 
court, Hautmont (Nord), France. (Rolling Mills for 
bars and sections.) (ANTWERP.) 

Compagnie des Forges et Aciéries de la Marine et d’Homé- 
court, Homécourt (Meurthe & Moselle), France. (Merz.) 

Compagnie des Forges et Aciéries de la Marine et 
d’Homécourt, Le Boucau (Forges de ]’Adour), (Basses- 
Pyrénées), France. (Bars and sections.) (BORDEAUX.) 

Compagnie des Forges et Aciéries de la Marine et 
d’Homécourt, St. Chamond (Loire), France. . (Sr. 
ETIENNE.) 

Compagnie des Mines, Fonderies & Forges d’Alais, Tamaris 
Works, Alais, France. (Bars and sections.) (Mar- 
SEILLES.) 

Compagnie des Mines, Fonderies & Forges d’Alais, Marseilles, 
France. (Steel castings.) (MARSEILLES.) 

Compaguie Générale des Aciers, Société Anonyme, Thy-le- 
Chateau, Belgium. (Steel castings.) (ANTWERP.) 

Compaiia Anonima Basconia, Bilbao, Spain. (B1LBao.) 


Compafiia Fabrica de Trubia, Trubia Asturias, Spain. 
(Steel castings and forgings.) (BILBAO.) 
Compafiia Siderurgica del Mediterraneo, Sagunto, Spain. 
(Steel ingots, bars and sections.) (VALENCTA.) 
Corrigan, McKinney & Co., Cleveland, 0., U.S.A. (Steel 
ingots, blooms and billets.) (CUBVvELAND, O.) 
Crucible Steel Castings Co., Landsdowne, Pa., U.S.A. 
(Steel castings.) (PHITLADELPHIA.) 
Crucible Steel Company of America, Park Works, Pittsburgh, 
Pa, U.S.A. (PrrrsBure@H.) 
Cumming (J. W.) Manufacturing Co., Lim., New Glasgow, 
Nova Scotia. (Small steel castings.) (Haurrax, N.S.) 
Detroit Steel Casting Co., Detroit, Mich., U.S.A. (Steel 
castings.) (CLEVELAND, O.) 
Deutsche Schiff und Maschinenbau Aktiengesellschaft, 
Werk Act. Ges. ‘“ Weser,” Bremen, Germany. (Small 
steel castings.) (BREMEN.) 
Deutsche Werke A. G., Kiel, Germany. 
(HaMBURG.) 
Dominion Foundries & Steel Lim., Hamilton, Ontario. 
(Steel ingots, plates and castings.) (TORONTO.) 
Dominion Iron & Steel Co., Lim., Sydney, Nova Scotia. 
(Steel ingots, billets, plates and sections.) (Hauirax, N.S.) 
Donner Steel Co., Inc. (The), Buffalo, N.Y., U.S.A. 
(CLEVELAND, O.) 
Drain Steel Co., Moore, Pa., U.S.A. (Steel ingots.) (Puta- 
DELPHIA.) . 
Drammens Jernstoberi A/S., Drammen, Norway. (Small 
Steel castings.) (OSLO.) 
Kagan-Johnson Steel and Iron Co., Inc., Crum Lynne, Pa., 
U.S.A. (Small steel castings.) (PHIMADELPHTA.) 
Eastern Steel Castings Co., Newark, N.J., U.S.A. (Steel 
castings.) (NEw York.) 
Kastern Steel Co., Pottsville, Pa., U.S.A. (Sections and 
bars.) (PHILADELPHIA.) 
Kdelstahlwerk Rochling A.G., Volklingen a.d. Saar. (Steel 
ingots, billets, bars and forgings.) (Merz.) 
Kisen-und Stahlwerk Hoesch, Dortmund, Germany. 
(Rolling Mills.) (Ditssenporr.) 
Electric Steel & Metals Co., Lim., Welland, Ontario. 
(Steel ingots and steel castings.) (CLEVELAND, O.) 
Electric Steel Foundry, Portland, Or., U.S.A. (Steel 
castings.) (PORTLAND, OREGON.) 
Erie Forge Co., Erie, Pa., U.S.A. (Steel ingots, forgings 
and castings.) (CLEVELAND, O.) 
Esercizio Fonderie Filut, Torino, Italy. Head Office in 
Turin. (Works at Susa and Rivoli-Vica.) (Steel castings.) 
(GENOA.) 
Ktablissements J. J. Carnaud & Forges de Basse-Indre, 
Basse-Indre, Loire-Inférieure. (Also Steel castings.) 
(NANTES.) 
Fagersta Bruks Aktiebolag, Fagersta, Sweden. (Steel blooms 
and billets.) (StocKHOLM.) 
Falk Corporation, Milwaukee, Wis., U.S.A. (Steel castings.) 
(Cur1caco.) 

0 
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Federal Steel Foundry Co., Chester, Pa., U.S.A. (Steel 
castings.) (PHILADELPHIA.) 

Ferriera di Bolzaneto, near Genoa. (For plates up to 3 in, 
thickness.) (GENOA.) 


Ferriere di Voltri, Voltri, Italy. (Small sections, angles and 
bars.) (GENOA.) 

Ferriere ed Acciaierie del Vesuvio, Torre Annunziata, 
Naples. (Rolling Mills for sections and bars.) (NAPLES.) 

Fink] (A.) & Sons Company, Chicago, IIL, U.S.A. (Steel 
Sorgings.) (Cuicaao.) 

Fonderia Milanese di Acciaio Vanzetti, Milan. (Steel 
castings.) (GENOA.) 

Fonderies, Forges et Aciéries de St. Etienne, St. Etienne, 
France. (St. ETIENNE.) 

Fonderies d’Acier du Midi, Marseilles. (Steel castings.) 
(MARSEILLES.) 

Forged Steel Wheel Co., Butler, Pa, U.S.A. (Prrrs- 
BURGH.) 

Forges de la Loire et du Midi (Messrs. Marrel Fréres), 
Rive de Gier, France. (St. ETrENNE.) 

Forges et Laminoirs de Saint Victor, Société Anonyme, 
Monceau-sur-Sambre, Belgium. (Steel ingols.) (ANT- 
WERP.) 

Forsbacka Jernverks Aktiebolag, Forsbacka, Sweden. 
(Steel blooms, billets, tubes, and forged and rolled bars.) 
(SrockHoLM.) 

Friedenshiitte, Spolka Akeyjna, Nowy Bytom, Gorny Slask, 
Poland. (VIENNA.) 

Ganz & Co., Danubius Akt. Ges., Ratibor, Upper Silesia, 
Germany. (Steel castings.) (VIENNA.) 

Geisweider Eisenwerke Act. Ges., Geisweid (Kreis Siegen), 
Germany. (Rolling Mills.) (DUSSELDORF.) 

Glasgow Iron Co., Pottstown, Pa., U.S.A. (Rolling Mills 
for plates.) (PHILADELPHIA.) 

Gould-Coupler Co., Depew, N.Y., U.S.A. (Steel ingots.) 
(CLEVELAND, O.) 

Grafenberger Walzwerk G.m.b.H., Diisseldorf-Grafenberg, 
Germany. (Rolling Mills.) (DUssELDORF.) 


Gruson (Otto) & Co., Eisen und Stahlwerk, Magdeburg- 
Buckau, Germany. (Steel castings.) (DusSELDORF.) 
Gulf States Steel Co., Alabama City, Ala., U.S.A. (Rivet and 
stay bars up to 24 ins. diameter.) (NEW ORLEANS, La.) 
Gussstahlwerk Wittmann Aktiengesellschaft, Haspe, near 
Hagen, Westphalia, Germany. (Steel castings.) (DtssEL- 

DORF.) 

Gutehoffnungshiitte Oberhausen Aktiengesellschaft, Ober- 
hausen, Rheinland, Germany. (Also Steel castings.) 
(DUssELDORF.) 

Gutehoffnungshiitte, Abteilung Haniel & Lueg, Diisseldorf- 
Grafenberg, Germany. (Steel castings.) (DUSSELDORF.) 

Hadfields (Australia), Lim., Sydney, N.S.W. (Steel castings 
and forgings.) (Sypney, N.8.W.) 

Hahn (Albert), Réhrenwalzwerk, Bohumin, Czecho-Slovakia. 
(Steel ingots, bars and sections.) (VIENNA.) 

Hahnsche Werke Act. Ges., Grossenbaum, near Duisburg, 
Germany. (Broad flats and ingots.) (DOSSELDORF.) 
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‘Hamuro Foundry Co., Osaka, Japan. (Steel castings.) 
(Kose.) © 

Han-Yeh-Ping Iron & Coal Co:, Lim., Hanyang, China. 
(Hankow.) 

Hauts-Fourneaux, Fonderies, Forges & Laminoirs de 
Meurthe & Moselle (Mr. Fould-Dupont), Usines de 
Pompey, France. (MErz.) 

Holtzer, Jacob, & Co., Aciéries d’Unieux, Unieux (Loire), 
France. (Steel castings.) (St. ETrENNE.) 

Hubbard Steel Foundry Co., East Chicago, Ind., U.S.A. 
(Steel castings.) (CHICAGO.) 

Huntington Steel Co., Huntington, Ind., U.S.A. 
castings.) (CHICAGO.) 

Hiittengesellschaft der Rothen Erden, Aachen Rothe. Erde, 
Germany. (Rolling Mills.) (DUssuLDoRF.) 

Ignaz Storek, Briinn, Czecho-Slovakia. (Steel castings.) 
(PRAGUE.) 

Illinois Steel Co., Chicago, [ll., U.S.A. (Curcaao.) 

Ilva Alti Forni e Acciaierie d'Italia, Genoa. (@No4.) 

i Stabilimento di Pra, Pra. 

Stabilimento di Bolzaneto, Bolzaneto, 

Stabilimento di Sestri Ponente, Sestri Ponente. 

Stabilimento di Savona, Savona. 

Stabilimento di Bagnoli, Bagnoli. (Sections and bars.) 
(NAPLES.) 

Imperial Steel Works (The), Yawata, Japan. (NAGASAKI.) 

Industrial Steel Castings Co., Toledo, 0., U.S.A. (Steel 
castings.) (CLEVELAND, O.) 

Inland Steel Co. (Steel Works at Indiana Harbor, Ind., 
U.S.A., and Rolling Mills at Chicago Heights, Chicago, 
Ill., U.S.A.) (CH1cago.) : 

Interstate Iron and Steel Co., Chicago, Ill., U.S.A. (Steel 
Works at 118th Street, Chicago, and Rolling Mills at 
East Chicago, Ind.) (Steel angles and bars.) (CH1caGo.) 

Jaeger, G. & J., Kommandit Ges., Elberfeld, Germany. 
(Steel castings.) (DUsSSELDORF.) 

Japan Steel Works, Lim. (The), Muroran, Japan. (Steel 
ingots, forgings and castings.) (HAKODATE.) 

Jones & Laughlin Steel Corporation, Pittsburgh, Pa., U.S.A. 
(PITTSBURGH.) 

Judson Manufacturing Co., Emeryville, Alameda Co., Cal., 
U.S.A. (Steel ingots.) (San Francisco.) 

Kawasaki Dockyard Co., Lim. (Fukiai Works), Kobe, 
Japan. (KoseE.) 

Kawasaki Sharyo Kabushiki Kaisha, Shiri-ike-mura, Hiogo, 
eee (Steel castings, forgings, bars and sections.) 
(Kose.) 


(Steel 


Kléckner-Werke A.G., Abteilung Eisen-und Draht-Industrie 
Diisseldorf-Oberbilk, Germany. (Bars and sections only.) 
(DUsSELDORF.) 

Kléckner-Werke A. G., Abteilung Georgs-Marien-Werk 
Osnabriick, Germany. (Steel Stay DOssmupory.)’ 


Klockner - Werke A. G., Abteilung Hasper Eisen - und 
Stahlwerk, Haspe, Westphalia, Germany. (Rolli } 
(Dtsmanponn. p . y. (Rolling Mills.) 
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Klickner-Werke A. G., Abteilung Mannstaedtwerke, Trois- 
dorf, near Cologne, Germany. (Rolling Mills for sections.) 
(DUssELDORF.) 

Kobe Steel Works, Lim., Kobe, Japan. (Steel castings, 
forgings, and plain and angle bars of small section.) 
(KoBE.) . 

Kohlswa Jernverks Aktiebolag. (JMJelting Furnaces, Foundry 
and Forge at Kohlswa, Sweden.) (SrocKHOLM.) 

Kranjska Industrjska Druzba, Jesenice-Fuzine, Yugoslavia. 
(TRIESTE.) 

Krautheim (G.) Aktiengesellschaft, Chemnitz-Borna, Ger- 
many. (Steel castings.) (DUSSELDORPF.) 

Krupp, Fried., Act. Ges., Stahlwerk Annen in Annen, West- 
phalia, Germany. (Steel castings.) (DUSSELDORF.) 

Krupp, Fried., Act. Ges., Essen, Germany. (Also Steel 
castings.) (DUSSELDORF.) 

Krupp, Fried., Act. Ges., Grusonwerk, Magdeburg, Ger- 
many. (Steel castings.) (DUssELDORF.) 

Krupp, Fried., Act. Ges—Friedrich Alfred Hiitte, Rhein- 
hausen—Friemersheim, Germany. (Bars and _ sections 
only.) (DUSSELDORF.) 


La Belle Iron Works, Steubenville, O., U.S.A.  (Prrts- 
BURGH.) 
Limited Co., formerly the Skoda-Works, Pilsen. (Steel 


castings and forgings.) (PRAGUE.) 
Lindener Hisen & Stahlwerke Akt. Ges., Hannover-Linden, 
Germany. (Steel castings.) (BREMEN.) 
Linke-Hofmann-Lauchhammer-Akt. Ges., Abteilung Ober- 
schlesische Werke, Gleiwitz, Upper Silesia, Germany. 
Herminenhiitte, Laband, Upper Silesia, Germany. 
(Small sections and bars.) 
Julienhiitte, Bobrek, Upper Silesia, 
(Ingots, blooms and billets.) (VIENNA.) 
Lithgow Iron & Steel Works, Lithgow, N.S.W. (Bars 
and sections.) (SypNrY, N.S.W.) 
Luken’s Steel Company, Coatesville, Pa., U.S.A. 
DELPHIA.) 
Machine Fabriek Yzer-Staal & Metaal Gieterij (v/h Bakker 
& Oo.), Kidderkerk. (Steel castings.) (ROTTERDAM.) 
Malleable Iron Fittings Co., Branford, Conn. (Steel 
castings.) (New York.) 

Mannesmannroéhrenwerke, Abteilung Grillo Funke, Gelsen- 
kirchen Schalke, Westphalia, Germany. (DUssELDORF.) 

Mannesmannréhrenwerke, Abteilung Schulz Knaudt, 
Hiickingen, Germany. (Steel Works and Rolling Mills.) 
(DUssELDORP.) 

Mannesmannrohrenwerke Aktiengesellschaft, Svinov-Vit- 
kovice, Czecho-Slovakia. (Weldless steel tubes.) (VIENNA.) 

Mannesmannrébrenwerke, Bous. (METz.) 

Mannesmannréhrenwerke, Diisseldorf and Remscheid, 
Germany. (Weldless rolled or drawn steel hollow pillars 
and davits.) (DUSSELDORF.) 


Mannesmannréhrenwerke, Komotau, 
(Weldless steel tubes.) (PRAGUE.) 
Maschinenfabrik Augsburg-Niirnberg A.G., Augsburg, Ger- 

many. (Steel forgings.) (AUGSBURG.) 


Germany. 


(PHma- 


Czecho - Slovakia. 
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Maynard Electric Steel Castings Co., Milwaukee, Wisconsin, 
U.S.A. (Steel castings.) (CHICAGO.) 

Mesta Machine Co., West Homestead, Pa., U.S.A. (Sfeel 
ingots, castings and forgings.) (PITTSBURGH.) 

Michaelsen, Hermann, Hisen-und Stahl-Giesserei, Erdmann- 
strasse, 23, Altona-Ottensen, Germany. (feel castings.) 
(Hanpura.) 

Michigan Steel Casting Co., Detroit, Mich., U.S.A. (Small 
castings.) (CLEVELAND, O.) 

Midvale Company, Philadelphia, Pa., U.S.A. (Steel forgings.) 
( PHILADELPHIA.) 

Miki Cast Steel Works, Lim., Osaka, Japan. (Small steel 
castings.) (IXoBE.) 

Mitsu Bishi Dockyard & Engine Works, Nagasaki, Japan. 
(Steel castings.) (NAGASAKI) 

Mitsu Bishi Seitetsu Kabushiki Kaisha, Kenjiho, Korea. 
(Kosr.) 

Mitsubishi Zosen Kaisha, Nagasaki Steel Works, Urakami, 
Nagasaki, Japan. (Steel ingots, blooms and forgings.) 
(NAGASAKI) 

Mitteldeutsche Stahlwerke Akt. Ges., Lauchhammerwerk 
Gréditz, Gréditz, Germany. (Steel castings.) (DUssEL- 
DORE.) 

Mitteldeutsche Stahlwerke Akt. Ges., Lauchhammerwerk 
Riesa, Riesa, Germany. (Rolling Mills.) (Dtssenporr.) 

Mitteldeutsche Stahlwerke Aktiengesellschaft, Stahl-und 
Walzwerk Weber, Brandenburg (Havel), Germany. (Steel 
plates and ingots.) (STETTIN.) 

Monarch Steel Castings Co., Detroit, Mich., U.S.A. (Steel 
castings.) (CLEVELAND, 0.) 

N.V. Machinefabriek G. Dikkers & Co., Hengelo, Holland. 
(Small steel castings.) (AMSTERDAM.) 

National Enameling & Stamping Co., Granite City, IIl., 
U.S.A. (CHIcaco.) 

National Erie Co., Erie, Pa., U.S.A. 
(CLEVELAND, 0.) 

National Malleable and Steel Castings Co., Sharon, Pa., 
U.S.A. (Steel ingots.) (PrrrspurGH.); and Melrose 
Park, Chicago, Ill., U.S.A. (Steel ingots.) (CHICAGO.) 

National Steel Foundries Co., Milwaukee, Wis., U.S.A. 
(Steel castings.) (CHICAGO.) 

National Tube Co., Lorain, 0., U.S.A. 
and plates.) (CLEVELAND, O.) 

Nederlandsche Staalfabrieken (v/h J. M. de Muinck 
Keizer), Utrecht, Holland. (Steel ingots, blooms, billets 
and castings.) (ROYTERDAM.) 


New Jersey Steel Co., Rahway, N.J., U.S.A. (Steel castings.) 
(New York.) 

Newport News Shipbuilding & Dry Dock Co., Newport 
News, Va., U.S.A. (Steel castings and forgings.) (NEw- 
port NEWs.) 

Niemeyer, Georg, Metall-, Stahl-und Eisenwerke, Harburg 
a.d. Elbe, Germany. (Steel castings.) (Hampure.) 


Nippon Chuko Kabushiki Kaisha, Oshima-Cho, Tokyo, 
Japan. (YOKOHAMA.) 
o 2 


(Steel castings.) 


(Blooms, billets 


Nippon Kokan Kabushiki Kaisha, Kawasaki, Japan. (Steel 
tubes, bars and sections.) (YOKOHAMA.) 

Nippon Steel Foundry, Lim., Osaka, Japan. (Steel cast- 
ings.) (KKOBR.) 

Nordische Stahlwerke, Bach & Co., Kommanditgesellschaft, 
Neumiinster, Germany. (Small steel castings.) (HAMBURG.) 

Northwestern Steel & Iron Corporation, Minneapolis, 
Minn., U.S.A. (Steel castings.) (CHICcAGO.) 

Nova Scotia Steel & Coal Co., Lim. (Steel Works at North 
Sydney, O.B., and Rolling Mills at New Glasgow, N.S.) 
(Bars and sections only.) (Hawtrax, N.S.) 

Nydqvist & Holm Aktiebolag, Trollhiittan, Sweden. (Steel 
castings.) (GOTHENBURG.) 

Oesterreichisch-Alpiue Montangesellschaft, Vienna, I.,Austria. 
(Works at Donawitz, near Leoben, and Kindberg, Styria, 
Austria.) (VIENNA.) 

Ohio Steel Foundry Co., Lima, 0., U.S.A. (CLEVELAND, O.) 

Oliver Iron & Steel Co., Pittsburgh, Pa., U.S.A. (Rolling 
Mills for bars.) (Pi1rrsBuRGH.) 

Olympic Steel Works, Seattle, Wash., U.S.A. (Steel cast- 
ings.) (SEATTLE, WASH.) 

Osaka Chain Works, Lim., Osaka, Japan. 
castings.) (KKoBE.) 

Oshima Steel Works, Oshima, Tokio, Japan. (Steel castings 
and forgings.) (YOKOHAMA.) 

Otis Elevator Co., Buffalo, N.Y., U.S.A. (Steel castings.) . 
(CLEVELAND, O.) 

Otis Steel Co. (The), Cleveland, O., U.S.A. 
LAND, O.) 

Pacific Coast Steel Co., Seattle, Wash., U.S.A. (Sections 
and bars.) (SEATTLE.) 

Pacific Coast Steel Co., South San Francisco, Cal., U.S.A. 
(Steel ingots, small sections and bars.) (SAN FRANCISCO.) 

Panzer Akt. Ges., Gussstahlwerk, Wolgast, Germany. 
(Small steel castings.) (Stwrvr1n.) 

Pelton Steel Co., Milwaukee, Wis., U.S.A. (Steel castings.) 
(Cu1caGo.) 

Penn Steel Castings Co., Newcastle, Delaware, U.S.A. ; 
Chester, Pa., U.S.A. (Séfeel castings.) (PHILADELPHTA.) 
Pennsylvania Forge Co., Bridesburg, Philadelphia, Pa., 
U.S.A. (Steel ingots and forgings.) (PHILADELPHIA.) 
Philadelphia Roll & Machine Co., Philadelphia, Pa., U.S.A. 

(Steel castings.) (PHILADELPHIA.) 

Phoenix Iron Works, Phoenixville, Pa, U.S.A. (PHma- 
DELPHIA.) 

Pittsburgh Crucible Steel Co., Midland, Pa. U.S.A. 
(PITTSBURGH.) 

Pittsburgh Steel Foundry, Glassport, Pa., U.S.A. (Steel 
castings and ingots.) (PITTSBURGH.) 

Poldihiitte Tiegelguss-Stahlfabrik, Kladno, near Prague. 
(PRAGUE.) 

Prazska zelezarska spolecnost, Kladno, near Prague. 
(PRAGUE.) 

Press & Walzwerk Akt. Ges., Reisholz, near Dusseldorf. 
Abteilung Oberbilker Stahlwerk, Diisseldorf-Oberbilk, 
Germany. (DissELDORF.) 


(Small steel 


(CLEVE- 
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Preussische Bergwerks- & Hiitten-Aktiengesellschaft, Hiit- 
tenamt Gleiwitz, Gleiwitz, Upper Silesia, Germany. (Steel 
castings.) (VIBNNA.) ; 

Puget Sound Steel Works, Tacoma, Wash., U.S.A. (Steel 
castings.) (SEATTLE.) 

Railway Steel Spring Oo., Chicago Heights, Ill, U.S.A. 
(Steel ingots.) (CHICcAGO.) 

Raufoss Ammunisjonsfabrikker, Raufoss, Norway. (Steel 
castings.) (OstLo.) 

Reading Steel Casting Co., Reading, Pa., U.S.A. (Small 
steel castings.) (PHILADELPHIA.) 

Republic Iron & Steel Co., Youngstown, O., U.S.A. 
(PITTSBURGH. ) 

Rheinische Metallwaaren und Maschinenfabrik, Diisseldorf, 
Germany. (Steel ingots and forgings; and weldless steel 
tubes.) (DUSSELDORF.) 

Rimamurany Salgotarjaner Hisenwerks Act. Ges., Budapest. 
(Steel Works in Ozd, Hungary.) (Vimnna.) 

Riverside Steel Casting Co., Kearny, N.J., U.S.A. (Steel 

~ castings.) (New York.) 

Roxbury Steel Casting Co., Boston, Mass., U.S.A. (Séeel 
castings.) (BosToN.) 

Ruhrstahl Aktiengesellschaft, Annener Gussstahlwerk, Wit- 
ten-Annen, near Dortmund, Westphalia, Germany. (Steel 
castings.) (DUSSELDORF.) 

Ruhrstahl Aktiengesellschaft, Gelsenkirchener Gussstahl- 
werke, Gelsenkirchen, Germany. (Steel castings.) 
(DissELporF.) 

Ruhrstahl Aktiengesellschaft, Gussstahlwerk Witten, Wit- 
ten, Germany. (DUssELporr.) 

Ruhrstahl Aktiengesellschaft, Henrichshiitte, Hattingen, 
Germany. (Dtsseiporr.) ‘ 

Ruhrstahl Aktiengesellschaft, Stahlwerk Krieger, Diisseldorf, 
Germany. (Steel castings.) (DisseLDorF.) 

Ruwolt (Charles) Proprietary, Lim., Richmond, Mel- 
bourne. (Steel castings.) (MELBOURNE.) 

Siichsische Gussstahlwerke Déhlen Aktiengesellschaft, 
Dohlen, near Dresden, Saxony. (Steel ingots and 
forgings.) (Disseuporr.) t 


Sandvikens Jernverks Aktiebolag, Sandviken, Sweden. (Steel 


. _ ingots, forgings, and steel tubes.) (SvocKHOLM.) 
Schiiffer & Budenberg G.m.b.H., Magdeburg-Buckau, . 


Germany. (Small steel castings.) (DiissELporF.) 


Schichau, F., Elbing, West Prussia, Germany. (Steel 
castings.) {DANzIG.) 

Schmidt (Rudolf) & Oo., Vienna. (Steel Ingots.) (Vrenna.) 

Schneider & Co., Creusot. (Sr. Errenne.) 

Schoeller-Bleckmann Stahlwerke Akt. Ges., Vienna. (Works 


at Miirzzuschlag, Styria (Steel bars) and Ternitz, Nieder- 
Oesterreich. (Steel bars and castings.) (VIENNA.) 


Scullin Steel Co., St. Louis, Mo., U.S.A. (Steel ] 
(Omtoaaoy (Steel castings.) 

Sharon Steel Hoop Co., Youngstown, 0., U.S.A. (Steel 
melting plant at Lowellville, O.; and Rolling mills at 
Youngstown, 0.) (Prrrspura@H.) 
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Skoda Works (see Limited Co.). 

Smedjebackens Valsverks Aktiebolaget, Smedjebacken, 
Sweden. (Sleel sections and castings.) (STOCKHOLM.) 

Sociedad Altos Hornos de Vizcaya, Bilbao. (BILBAO.) 


Sociedad Anonima Aceros de Elorrieta, Bilbao. (Steel 
castings.) (BILBAO.) 

Sociedad Anonima Fabrica de Mieres, Ablafia, Asturias, 
Spain. (Brisao.) 

Sociedad Anonima Fabrica de San Francisco del Desierto, 
Bilbao. (BILBAO.) 

Sociedad Anonima Industrial Asturiana, Fabricas de 
Moreda y Gijon, Gijon. (Rivef bars.) (BImLBAO.) 

Sociedad Anonima Jose Maria Quijano, Forjas de Los 
Corrales de Buelna, Provincia de Santander, Spain. 
(Steel bars.) (Bu.BAo.) 

Sociedad Anonima Talleres de Deusto, Deusto, Bilbao. 
(Steel castings.) (BILBAO.) 

Sociedad Espafiola de Construccion Naval, Reinosa, near San- 
tander, Spain. (Steel castings and forgings.) (B1LBAo.) 


Sociedad Metalurgica Duro-Felguera, La Felguera, Asturias, 
Spain. (Bri.Bao.) 

Societa Alti Forni, Fonderie, Acciaierie e Ferriere Franchi- 
Gregorini, Forno d’Allione (Val Camonica), Italy. 
(Steel ingots.) (GENOA.) 

Societs Alti Forni e Acciaierie d'Italia, Porto Vecchio di 
Piombino, Italy. (Sections and bars.) (GENOA.) 


Societa Alti Forni, Fonderie, Acciaierie e Ferriere Franchi- 
Gregorini, Lovere, Italy. (Bars and sections, castings 
and forgings.) (GENOA.) 

Societa Anonima Acciaierie Elettriche di Sesto San Giovanni, 
Sesto San Giovanni, Milan, Italy. (Steel castings.) 
(GENOA.) 

Societa Anonima Ansaldo, Acciaierie e Fonderie di Acciaio, 
Cornigliano Ligure, Italy. (Steel ingots, forgings, castings, 
plates and sections.) (GBNOA.) 

Societ’ Anonima Ferriere di Voltri, Stabilimenti di Oneglia 
e Portomaurizio, Oneglia, Italy. (Sections and bars.) 
(GENOA.) 

Societs Anonima FIAT, 

Sezione Acciaierie, Turin. (Steel castings.) 

Sezione Ferriere, Piemontesi, Turin. (Steel ingots, 
plates, sections, also seamless and welded tubes.) 

Sezione Industrie Metallurgiche, Turin. (Steel 
forgings.) (GENOA.) 

Societ?. Anonima Industriale Pietro Maria Ceretti, Villa- 
dossola, Genoa. (Small steel castings, bars and sections.) 
(GRNOA.) 

Societi Anonima Italiana Tubi Togni, Cogoleto, Ligure, 
Italy. (Welded tubes, masts and pillars.) (GENOA.) 

Societa Anonima Nazionale “Cogne”—Miniere, Alti Forni, 
Impianti elettrici—Aosta, Italy. (Head Office, Turin.) 

Societd degli Alti Forni, Fonderie ed Acciaierie di Terni. 
(Works at Terni.) (NAPLES.) 

Societa Ilva Bagnoli, Bagnoli, Naples. (Sections and bars.) 
(NAPLES. ) 
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Societé Italiana Ernesto Breda, Sesto 8. Giovanni, Milan, 
Italy. (Sections, forgings, and castings.) (GENOA.) 


Societa Siderurgica Togni, S.A., Brescia, Italy. (Small 
bars and sections.) (GuNOA.) 


Sociéte Anonyme d’Angleur-Athus, Angleur, Grivegnée, 
Renory & Tilleur-lez-Liége, Belgium. (ANTWERP.) 

Société Anonyme de Commentry-Fourchambault et Decaze- 
ville, Imphy (Nievre). (Steel ingots, bars, seclions, castings 
and forgings.) (St. Errenne.) 

Société Anonyme d’Escaut & Meuse, Anzin (Nord), France. 
(ANTWERP.) 


Société Anonyme de la Fabrique de Fer de Charleroi, 
Charleroi, Belgium. (Rolling Mills.) (ANTWERP.) 

Société Anonyme de la Fabrique de Fer de Maubeuge, 
Louvroil (Nord), France. (Steel ingots and plates.) 
(ANTWERP.) 


Société Anonyme des Aciéries de Familleureux, Familleureux, 
Belgium. (Steel castings.) (ANTWERP.) 


Société Anonyme des Aciéries de France, Isbergues (Pas de 
Calais), France. (Steel plates, blooms, bars and sections.) 
(DuNKIRK.) 


Société Anonyme des Aciéries de Haine St. Pierre et 
Lesquin, Haine St. Pierre, Belgium. (Steel castings.) 
(ANTWERP.) 


Société Anonyme des Aciéries de la Meuse, Cheratte-lez- 
Liege, Belgium. (Steel castings.) (ANTWERP.) 

Société Anonyme des Aciéries & Forges de Firminy, 
Firminy (Loire), France. (Steel castings.) (St. Ev1ENNe.) 

Société Anonyme des Aciéries ci-devant Georges Fischer, 
Schaffhouse, Switzerland. (Steel castings.) (WiNTER- 
THUR.) 

Société Anonyme des Aciéries Nantaises, Nantes. (Steel 
castings.) (NANTES.) 

Société Anonyme des Aciéries Valére Mabille, Mariemont, 
Belgium, (Small steel castings.) (ANTWERP.) 


Société Anonyme des Anciens Etablissements P.T. Roux, 
Marseilles. (Steel castings.) (MARSEILLES.) 


Société Anonyme des Fonderies et Aciéries de Hirson, 
Ilirson, France. (Steel castings.) (Merz.) 


Société Anonyme des Forges de Vireux-Molhain, Vireux- 
Molhain, Ardennes, France. (Plates, bars and sections.) 
(ANTWERP.) 


Société Anonyme des Forges et Aciéries de Dilling, Dillingen- 
Saar. (Murz.) 

Société Anonyme des Forges et Aciéries de Huta-Bankowa, 
Dombrowa, Poland. ‘(Steel plates, sections and castings.) 
(VIENNA.) 

Société Anonyme des Forges et Fonderies de Montataire, 
Montataire, France. (Panrs.) 


Société Anonyme des Forges et Laminoirs de Baume, Haine 
St. Pierre, Belgium. (Holling Mills for bars and sections.) 
(ANTWERP.) 

Société Anonyme des Forges et Téleries Liégeoises, Jupille- 
lez-Liége. (ANTWERP.) 

Société Anonyme des Forges, Usines & Fonderies de Haine 
St. Pierre, Haine St. Pierre, Belgium. (Steel castings.) 
(ANTWERP.) 


Société Anonyme des Hauts-Fourneaux, Fonderies & 
Forges de Franche-Comté, Besancon (Doubs), France. 
(St. Errenne.) 

Société Anonyme des Hauts-Fourneaux, Forges & Aciéries de 
Denain et D’Anzin, Denain (Nord), France. (Steel plates, 
round bars and steel castings.) (ANTWERP.) 

Société Anonyme des Laminoirs, Hauts-Fourneaux, Forges & 
Fonderies de la Providence, Hautmont (Nord), France. 
(ANTWERP.) 

Société Anonyme des Laminoirs & Boulonneries du Ruau, 
Monceau-sur-Sambre, Belgium. (Rolling Mills for Rivet 
bars.) (ANTWERP.) 

Société Anonyme des Usines de Fabrication de Tubes et de 
Forges de Sosnowice, Warsaw, Poland. (Works at 
Sosnowice and Zawiercie.) (Plates, bars and sections ; 
seamless and welded tubes.) (VIENNA.) 

Société Anonyme des Usines Gilson, La Croyére (Bois 
d’Haine), Belgium. (Rolling Mills for — sections.) 
(ANTWERP.) 

Société Anonyme d’Ougrée-Marihaye, Ougrée, near Liége, 
Belgium. (ANTWERP.) 

Société Anonyme John Cockerill, Seraing, Belgium. 
(ANTWERP.) 

Société Anonyme Usines & Aciéries Leonard-Giot, Mar- 
chienne-au-Pont, Belgium. (Steel castings.) (ANTWERP.) 

Société des Aciéries de Longwy, Mont St. Martin (Meurthe & 
Moselle), France. (MzvTz.) 

Société des Hauts-fourneaux et Laminoirs de Montataire et 
de la Sambre, Hautmont (Nord), France. (Steel plates, 
bars and sections.) (ANTWERP.) 

Société des Usines de Louis de Roll, Gerlafingen, Switzerland. 
(Steel ingots, round bars and forgings.) (WINTERTHUR.) 
Société Francaise de Constructions Mécaniques (Anciens 
Etablissements Cail), Denain (Nord), France. (Steel 
ingots, blooms, bars, sheets, castings and forgings.) 

(ANTWERP.) 

Société Francaise des Aciéries de Blanc-Misseron, Quiévre- 
chain (Nord), France. (Steel castings.) (ANTWERP.) 

Société Horme & Buire, Lyon. (Steel castings.) (Sr. 
ETIENNE.) 

Société Lorraine des Aciéries de Rombas, Rombas. (Mrrz.) 

Société Métallurgique de Montbard-Aulnoye, Montbard. 
(Cote d’Or.) (Steel ingots and forgings.) (PARIs.) 

Société Normande de Métallurgie, Mondeville (Calvados), 
France. (CAEN.) 

Southern California Iron and Steel Co., Los Angeles, Cal., 
U.S.A. (Round bars.) (SAN FRANCISCO.) 

Stabilimenti di Dalmine, Societa Anonima, Dalmine (Ber- 
gamo). (Weldless rolled or drawn steel tubes, nollow 
pillars and davits.) (GENOA.) 

Stahl und Walzwerk Hennigsdorf Aktiengesellschaft, 
Hennigsdorf, near Berlin, (Steel castings and forgings.) 
(STETTIN.) 

Stahlwerk Gebr. Boehler, Akt. Ges., Diisseldorf-Oberkassel. 
(Ingots for steel forgings.) (DUsswLDORF.) 

Stahlwerk Mannheim Akt. Ges., Mannheim-Rheinau, 
Germany. (Steel caslings*and forgings.) (AUGSBURG.) 
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‘Stahlwerk “Mark” Act. Ges., Wengern-Ruhr, Germany. 


(Steel castings.) (DissELDORF.) 

Stahlwerk Ooking Act. Ges., Diisseldorf-Lierenfeld, Germany. 
(Steel castings.) (DiissELDORF.) 

Statni Zelezarny a Ocelarny, Podbrezove, Czecho-Slovakia. 
(VIENNA.) ; 

Stavanger Electro-Staalverk A.S., Stavanger, Norway. 
(Steel castings.) (OSLO.) 

Steel & Tube Co. of America, Mark Plant, Indiana Harbor, 
Ind., U.S.A. (CHICAGO.) 

Steel Company of Australia, Brunswick, Melbourne. (Cast 
steel anchors.) (MELBOURNE.) 

Steel Company of Canada, Hamilton,;Ontario. (Works at 
Hamilton and Belleville.) (Toronto.) (Works at 
Montreal.) (Montrean.) (Bars and angles.) 

Steirische Gussstahlwerke Act. Ges., Judenburg, Styria, 
Austria. (Steel castings.) (VUmNNA.) 

Sterling Steel Foundry Co., Braddock, Pa., U.S.A. (Steel 
castings.) (PITTSBURGH.) 

Stora Kopparbergs Bergslags Aktiebolag, Falun, Sweden. 

(Steel Works at Domnarfvet.) (Sections of all sizes and 
plates up to 3 in. thick.) (SvocKHOLM.) 

Storch & Schéneberg Akt. Ges. fiir Bergbau & Hiittenbetrieb, 
Weidenau-Sieg, Abteilung Bremerhiitte, Geisweid, 
Germany. (Steel plates and ingots.) (DisseLporr.) 

Strémmens Verksted, near Oslo. (Steel castings.) (Ost0.) 

Strémsniis Jernverks Aktiebolag, Degerfors, Sweden. 
(Melting Furnaces and Rolling Mills.) (GoTHENBURG.) 

Strong Steel Foundry Co., Buffalo, N.Y., U.S.A. (Steel 
castings.) (CLEVRLAND, O.) 

Sulzer Freres, Société Anonyme, Winterthur, Switzerland. 
(Steel castings.) (W INTERTHUR.) 

Sumitomo Steel Tube and Copper Works, Lim., Amagasaki, 
Kobe, Japan. (Jngots, small bars and sections; also 
weldless steel tubes.) (KoBE.) 

Sumitomo Steel Works, Osaka, Japan. (Steel castings 
and forgings.) (KoBE.) : 

Surahammars Bruks Aktiebolag, Surahammar, Sweden, 
(Forge and Rolling Mills.) (SrockHoLm.) 

Tata Iron & Steel Co., Lim., Jamshedpur, India. (Steel 
plates, angles and channels.) (CaLcurra.) 


'Faylor-Wharton Iron & Steel Co., High Bridge, N.J., 


U.S.A. | (Steel castings.) (New York.) 


Tennessee Coal, Iron & Railroad Co., Birmingham, Ala., 


U.S.A. (Steel Works at Ensley, Ala., and Rolling Mills at 
Bessemer and Fairfield, Ala.) (New Orneans, LA.) 


‘Thomas Davidson Manufacturing Co. (The), Lim., Turcot, 
Montreal, Canada. (Steel castings.) (MONTREAL) 


Thompson & Oo. (Castlemaine) Proprietary, Lim., Williams- 
town, Victoria. (Steel castings.) (MELBOURNE.) ' 


Tokyo Kozai Kabushiki Kaisha. Tokyo Works (Steel 
ingots, bars and sections) ; Hirota Works (Steel ingots). 
(YoKOHAMA.) 


Toledo Steel Casting Co., Toledo, 0., U.S.A. (Steel 
castings.) (OLEVELAND, O.) 


Tosi (Franco), Legnano, Italy. (Steel castings.) (GENOA.) 
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Treadwell Engineering Co., Easton, Pa., U.S.A. (Steel 
castings.) (PHILADELPHIA.) 


Tremont Nail Co. (The), West Wareham, Mass., U.S.A. 
(Steel ingots and forging billets.) (Boston.) 


Twin City Forge & Foundry Co., Stillwater, Minnesota, 
U.S.A. (Steel castings.) (Cu1cago.) 


Uddeholms Aktiebolag, Uddeholm, Sweden. Nykroppa, 
Sweden. (Sleel ingots, forgings and bars.) Storfors, 
Sweden. (Weldless steel tubes.) (StockHoLM.) 


Union de Consommateurs de Produits Metallurgiques et 
Industriels, Usines d’Hagondange, Moselle. (Steel 
blooms, billets, bars and sections.) (Mxrtz.) ; 


Union des Acic¢ries, Société Anonyme, Marcinelle, Charleroi, 
Belgium. (Steel castings.) (ANTWERP). 


Union Steel Casting Co., Pittsburgh, Pa., U.S.A. (Steel 
castings.) (PITTSBURGH.) 


Uraga Dock Co., Lim., Uraga, Japan. (Steel castings.) 
(YOKOHAMA. ) 


Usinele de Fer si Domeni i Le Din, Resita, Societatea 
Anonima, Timisoara-Bucuresti. (BRAILA.) 


Usines & Aciéries Allard, Société Anonyme, Mont-sur- 
Marchienne, near Charleroi, Belgium. (Steel castings.) 
(ANTWERP.) 

Usines & Aciéries Allard, Société Anonyme, Turnhout, 
Belgium. (Small steel castings.) (ANTWERP.) 


Usines Emile Henricot, Court St. Etienne, Belgium. (Steel 
castings.) (ANTWERP.) 


Usines Gustave Boél (Aciéries de la Louviére), La Louviére, 
Belgium. (Steel plates, sections, rivet bars and steel 
castings.) (ANTWERP.) 

Usines Meétallurgiques de la Basse Loire, Trignac, near 
St. Nazaire. (NANTES.) 

Usines Métallurgiques du Hainaut, Couillet, and La 
Louviere, Belgium, (Steel Foundry and Rolling Mills.) 
(ANTWERP. ) 

Van Tongelsche Stahlwerke G.m.b.H., Giistrow i. M., 
Germany. (Sleel castings.) (HAMBURG.) 


Vancouver* Engineering Works, Lim., Vancouver, B.C. 
(Steel castings.) (VANCOUVER, B.C.) 

Varde Staalvaerk, Varde, Denmark. (Steel ingots and 
castings.) (COPENHAGEN.) 


Vereinigte Oberschlesische Hiittenwerke Aktiengesellschaft, 
Stahlwerke in Gleiwitz, Gleiwitz, Upper Silesia, Ger- 
many. (Steel ingots, blooms, forgings and seamless tubes.) 
(VIENNA.) 

Vereinigte Stahlwerke Aktiengesellschaft, August Thyssen- 
Hiitte, Dinslaken (Niederrhein), Germany. (Weldless 
tubes, hollow pillars and masts.) (DUSSELDORP.) 


Vereinigte Stahlwerke Aktiengesellschaft, August Thyssen- 
Hiitte, Hamborn, Germany. (Bars and sections only.) 
(DisseLporp.) 

Vereinigte Stahlwerke Aktiengesellschaft, Bochumer-Verein, 
Bochum, Germany. (feel castings.) (DUssELDORF.) 
Vereinigte Stahlwerke Aktiengesellschaft, Charlottenhiitte, 
Kichener Walzwerk, Kreuztal bei Siegen, Germany. 

(Rolling Mills.) (DtsseLporr.) 


Vereinigte Stahlwerke Aktiengesellschaft, Charlottenhutte, 
Niederschelden (Sieg), Germany. (Steel plates and ingots.) 
(DUsseLDorF.) 

Vereinigte Stahlwerke Aktiengesellschaft, Concordiahiitte, 
Bendorf, in Engers a. Rhein, Germany. (Steel ingots and 
forgings.) (DissELpoRF.) ; 

Vereinigte Stahlwerke Aktiengesellschaft, Dortmunder 
Union-Hoerder Verein, Dortmund, Germany. (Also steel 
castings.) (DUSSELDORF.) 

Vereinigte Stahlwerke Aktiengesellschaft, Hiitte Ruhrort- 
Meiderich, Duisburg-Meiderich, Germany. (Bars and 
sections only.) (DUsseLDORF.) 

Vereinigte Stahlwerke Aktiengesellschaft, Niederrheinische 
Hiitte, Duisburg, Germany. (DtssELDORF.) 

Vereinigte Stahlwerke Aktiengesellschaft, Rohrenwerke, 
Diisseldorf, Germany. (DisseLDORF.) 

Vereinigte Stahlwerke Aktiengesellschaft, Stahl-und Walz- 
werke Thyssen, Miilheim-Ruhr, Germany. (Dissrrporr.) 

Vereinigte Stahlwerke Aktiengesellschaft, Stahlwerke van 
der Zypen, Kéln-Deutz, Germany. (Bars and sections.) 
(DissELDorF.) 

Vitkovice Zelezarny (Witkowitzer Bergbau & Hisenhiitten- 
Gewerkschaft), Morayska Ostrava, 10, Czecho-Slovakia, 
(ViEnNa.) 

Walkers, Lim., Maryborough, Queensland. (Steel castings.) 
(BRISBANE. ) 

Walsh Island Government Dockyard, Newcastle, N.S.W. 

(Steel castings.) (NewoastLE, N.S.W.) 
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Warman Steel Casting Co., Los Angeles, Cal., U.S.A. 
(Steel castings.) (SAN FRANCISCO.) 


Washington Iron Works, Seattle, Wash., U.S.A. (Steel 
castings.) (SEATTLE.) 


Wellman-Seaver-Morgan Co., Cleveland, 0., U.S.A. (Steel 


castings.) (CLEVELAND, 0.) 
Wendel, les Petits Fils de F. de, Hayange, Lorraine. (Mevz.) 


West Coast Iron Co., 16th and Rhode Island Streets, 
San Francisco, Cal., U.S.A. (Steel ingots for forgings.) 
(San FRANCISCO.) 


Western Crucible Steel Casting Co., Minneapolis, Minn., 
U.S.A. (Steel castings.) (CHICA@O.) 


Wharton, William, Jr., & Co., Inc., Easton, Pa., U.S.A. 
(Steel castings.) (PHILADELPHIA.) 


Wheeling Mold & Foundry Co., Wheeling, W.Va., U.S.A. 
(Steel castings.) (PITTSBURGH.) 


Worth Steel Co., Claymont, Del., U.S.A. (Steel plates.) 
(PHILADELPHIA.) 


Youngstown (The) Sheet & Tube Co., Youngstown, OF 
U.S.A. (PITTSBURGH.) 


Zelazohurt (Vereinigte Kénigs- & Laurahiitte), Katowice, 
Poland. Krolewska Huta (Kénigshiitte). (Steel 
plates, angles, bars and forgings.) Huta Laura (Laura- 
hiitte). (Steel plates, angles, bars and weldless tubes.) 
( VIENNA.) 


= 
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AMSTERDAM. 


i N.V. Machinefabriek G. Dikkers & Co., Hengelo, 

eat Holland. (Small steel castings.) 

oe ANTWERP. 

Aciéries de Mons, Nimy, Belgium. 
castings.) 

Aciéries de Sambre et Meuse, Jcumont (Nord), France. 
(Steel castings.) 

Aciéries et Ateliers de Grosse Forge, Maurice Dembier- 
mont & Cie., Hautmont (Nord), France. (Steel 
forgings.) 

Baume & Marpent, Société Anonyme, Haine St. Pierre, 
Belgium. Sinall steel castings.) 

: Compagnie des Forges et Aciéries de la Marine et 

4 : d’Homécourt, Hautmont (Nord), France. (Rolling 

a Mills for bars and sections.) 

a Compagnie Générale des Aciers, Société Anonyme, 
Ht Thy-le-Chateau, Belgium. (Steel castings.) 

‘ea Forges et Laminoirs de Saint Victor, Soci¢té Anonyme, 
Monceau-sur-Sambre, Belgium. (Steel ingots.) 

Société Anonyme d’Angleur-Athus, Angleur, Grivegnée, 
Renory & Tilleur-lez-Liége, Belgium. 


13 Société Anonyme d’Escaut & Meuse, Anzin (Nord), 
- France. 
: ; Société Anonyme - la Fabrique de Fer de Charleroi, 
: Charleroi, Belgium. (Rolling Mills.) 
ae " Société Anonyme de la Fabrique de Fer de Mau- 
beuge, Louvroil (Nord), France. (Steel ingots and 
af plates.) 
Société Anonyme des Aciéries de Familleureux, Famil- 
leureux, Belgium. (Slee! castings.) 
Société Anonyme des Aciéries de Haine St. Pierre 
af et Lesquin, Haine St. Pierre, Belgium.  (S/eel 
es - castings.) 
j Société Anonyme des Aciéries de la Meuse, Cheratte- 
lez-Li¢ge, Belgium. (Steel castings.) 


(Small steel 


Société Anonyme des Aci¢ries Valére Mabille, Mariemont, 


Belgium. (Small steel castings.) 
Socicté Anonyme des Forges de Vireux-Molhain, itets 
a Molhain, Ardennes, France. (Plates, bars and sec lions.) 
Société Anonyme des Forges et Laminoirs de Baume, 
Haine St. Pierre, Belgium. (folling Mills for bars 
. and sections.) 
a ‘ Société Anonyme des Forges et Téleries Li¢geoises, 
| aa Jupille-lez-Liége, Belgium. 
= Sociéte Anonyme des Forges, Usines & Fonderies de 
Haine St. Pierre, Haine St. Pierre, Belgium. (Steel 
castings.) 


Société Anonyme des Hauts-Fourneaux, Forges & 
France. (Steel plates, round bars and steel castings.) 
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Société Anonyme des Laminoirs, Hauts-Fourneaux, 
Forges & Fonderies de la Providence, Hautmont 
(Nord), France. 

Société Anonyme des Laminoirs & Boulonneries du 
Ruau, Monceau-sur-Sambre, Belgium. (Rolling Mills 
for Rivet bars.) 

Société Anonyme d’Ougrée-Marihaye, Ougrée, near 
Liége, Belgium. 

Société Anonyme des Usines Gilson, La Croyére (Bois 
d’Haine), Belgium. (Rolling Mills for sections.) 

Société Anonyme John Cockerill, Seraing, Belgium. 

Société Anonyme Usines & Aciéries Leonard-Giot, 
Marchienne-au-Pont, Belgium. (Steel castings.) 

Société des Hauts Fourneaux et Laminoirs de Montataire 
et de la Sambrz, Hautmont (Nord), France. (Steel 
plates, bars and sections.) 

Société Francaise de Constructions Mécaniques (Anciens 
Etablissements Cail), Denain (Nord), France. (Steel 
ingots, blooms, bars, sheets, castings and forgings.) 

Société Francaise des Aci¢ries de Blanc-Misseron, 
Quiévrechain (Nord), France. (Steel castings.) 

Union des Aciéries, Société Anonyme, Marcinelle 
Charleroi, Belgium. (S/eel castings.) 

Usines & Aciéries Allard, Société Anonyme, Mont- 
sur-Marchienne, near Charleroi, Belgium. (Steel 
castings.) 

Usines & Aciéries Allard, Société Anonyme, Turnhout, 
Belgium, (Smail steel castings.) 

Usines Emile Henricot, Court St. Etienne, Belgium. 
(Steel castings.) 

Usines Gustave Boél (Aciéries de la Louviére), La Lou- 
viére, Belgium. (Steel plates, sections, rivel bars and 
steelecastings.) 

Usines* Métallurgiques du Hainaut, Couillet and La 
Louviere, Belgium. (Sleel Foundry and Rolling 


Mills.) 
AUGSBURG. 
Maschinenfabrik Augsburg-Niirnberg A.G., Augsburg 
Germany. (Steel forgings.) 


Stahlwerk Mannheim Akt. Ges., Mannheim-Rheinan, 
Germany. (Steel castings and forgings.) 


BALTIMORE, MD. 


Bethléhem Steel Co. 
Lebanon, Pas UthAs von yg Mills for bars.) 
Sparrow’s Point, Md., U.S.A 
Steelton, Pa., U.S.A. 
Central Iron & Steel Co., Harrisburg, Pa., U.S.A. 
(Rolling Mills.) 
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BILBAO, 
Compaiiia Anonima Basconia, Bilbao. 


Compaiiia Fabrica de Trubia, Trubia Asturias, Spain. 
(Steel castings and forgings.) 


Sociedad Altos Hornos de Vizcaya, Bilbao. 


Sociedad Anonima Aceros de Elorrieta, Bilbao. (Steel 
castings.) 

Sociedad Anonima Fabrica de Mieres, Ablafia, Asturias, 
Spain. 

Sociedad Anonima Fabrica de San Francisco del Desierto, 
Bilbao. 

Sociedad Anonima Industrial Asturiana, Fabricas de 
Moreda y Gijon, Gijon. (Rivet bars.) 

Sociedad Anonima Jose Maria Quijano, Forjas de Los 


Corrales de Buelna, Provincia de Santander, Spain. 
(Steel bars.) 


Sociedad Anonima Talleres de Deusto, Deusto, Bilbao. 
(Steel castings.) 


Sociedad Espaiiola de Construccion Naval, Reinosa, 
near Santander, Spain. (Steel castings and foryings.) 


Sociedad Metalurgica Duro-Felguera, La Felguera, 
Asturias, Spain. 
BORDEAUX, 


Compagnie des Forges et Aciéries de la Marine et 
d’Homécourt, Le Boucau (Forges de |’Adour), 
(Basses-Pyrénées), France. (Bars and sections.) 


BOSTON. 


Roxbury Steel Casting Co., Boston, Mass., U.S.A. (Steel 
castings.) 


Tremont Nail Co. (The), West Wareham, Mass., U.S.A. 
(Steel ingots and forging billets.) 


BRAILA. 
Usinele de Fer si Domeni i le Din, Resita, Societatea 
Anonima, 'Timisoara-Bucuresti. 
BREMEN. 
Atlas-Werke Akt. Ges., Bremen. (Steel castings.) 


Deutsche Schiff und Maschinenbau Aktiengesellschaft, 
Werk Act. Ges. “ Weser,” Bremen, Germany. (Small 
steel castings.) 


Lindener Kisen & Stahlwerke Akt. Ges., Hannover- 
Linden, Germany. (Sfeel castings.) 
BRISBANE. 
Walkers, Lim., Maryborough, Queensland. (Steel 
castings.) 
CAEN. 
Société Normande de Métallurgie, Mondeville (Calvados), 
France. 
CALCUTTA. 


Tata [ron & Steel Co., Lim., Jamshedpur, India. 
(Steel plates, angles and channels.) 


CHICAGO, ILL. 

American Steel Foundries, Indiana Harbor, Ind., U.S.A. 
(Steel castings.) 

Colorado (The) Fuel & Iron Co., Minnequa Works, 
Pueblo, Colo. (Bars and small sections.) 

Falk Corporation, Milwaukee, Wis., U.S.A. (Steel 
castings.) 

Fink] (A.) & Sons Company, Chicago, Ill, U.S.A. 
(Steel forgings.) 

Hubbard Steel Foundry Co., East Chicago, Ind., 
U.S.A. (Steel castings.) 

Huntington Steel Co., Huntington, Ind., U.S.A. 
(Steel castings.) 

Illinois Steel Co., Chicago, Ill., U.S.A. 

Inland Steel Co. (Steed Works at Indiana Harbor, Ind., 
U.S.A., and Rolling Mills at Chicago Heights, 
Chicago, Ill., U.S.A.) 

Interstate Iron and Steel Uo., Chicago, Ill., U.S.A. 
(Steel Works at 118th Street, Chicago, and Rolling 
Mills at East Chicago, Ind.) (Steel angles and 
bars.) 

Maynard Hlectric Steel Castings Co., Milwaukee, 
Wisconsin, U.S.A. (Steel castings.) 

National Enameling & Stamping Co., Granite City, 
Til., U.S.A. 

National Malleable and Steel Castings Co., Melrose Park, 
Chicago, Ill., U.S.A. (Steel ingots.) 

National Steel Foundries Co., Milwaukee, Wis., U.S.A. 
(Steel castings.) 

Northwestern Steel and [ron Corporation, Minneapolis. 
Minn., U.S.A. (Séeel castings.) 

Pelton Steel Co., Milwaukee, Wis., U.S.A. (Steel 
castings.) 

Railway Steel Spring Co., Chicago Heights, Ill., U.S.A. 
(Steel ingots.) 

Scullin Steel Co., St. Louis, Mo., U.S.A. (Steel 
castings.) 

Steel & Tube Co. of America, Mark Plant, Indiana 
Harbor, Ind., U.S.A. ‘ 

Twin City Forge and Foundry Co., Stillwater, Minne- 
sota, U.S.A. (Steel castings.) 

Western Crucible Steel Casting Co., Minneapolis, 
Minn., U.S.A. (Steel castings.) 


CLEVELAND, O. 
American Rolling Mill Co., Middletown, O., U.S.A. 
(Steel castings and forgings.) 
Andrews Steel Co., Newport, Kentucky, U.S.A. (Jngots, 
blooms, billets and slabs.) 


Atlas Steel Casting Co., Buffalo, N.Y., U.S.A. (Steel 
castings.) 


Bethlehem Steel Co., Buffalo, N.Y., U.S.A. 


Bourne Fuller Co., Cleveland, O., U.S.A. (Round and 
square steel bars.) 
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‘CLEVELAND, O.—continued. 

Buhl Malleable Co., Detroit, Mich, U.S.A. (Steel 
castings.) 

Canada Foundries & Forgings, Lim., Welland, Ontario. 
(Steel forgings.) 

Canton Steel Foundry Co., Canton, 0., U.S.A.  (Séeel 
castings and ingots.) 

Central Alloy Steel Corporation, Massillon, O., U.S.A. 

Cleveland Steel Casting Co., Cleveland, O., U.S.A. 
(Steel castings.) 

Oorrigan, McKinney & O©o., Cleveland, O., U.S.A. 
(Steel ingots, blooms and billets.) 

Detroit Steel Casting Co., Detroit, Mich., U.S.A. (Séeel 
castings.) é 

Donner Steel Co., Inc. (The), Buffalo, N.Y., U.S.A. 

Electric Steel & Metals Co., Lim., Welland, Ontario. 
(Steel ingots and steel castings.) 

Erie Forge Co., Erie, Pa, U.S.A.  (Sleel ingots, 
forgings and castings.) 

Gould-Coupler Co., Depew, N.Y., U.S.A. (Steel 
ingots.) 

Industrial Steel Castings Co., Toledo, O., U.S.A. 
(Steel castings.) 

Michigan Steel Casting Co., Detroit, Mich., U.S.A. 
(Small castings.) 

Monarch Steel Castings Oo., Detroit, Mich., U.S.A. 
(Steel castings.) 

National Erie Co., Erie, Pa., U.S.A. (Steel castings.) 

National Tube Co., Lorain, O., U.S.A. (Blooms, 
billets and plates.) 

Ohio Steel Foundry Co., Lima, O., U.S.A. 

Otis Elevator Co., Buffalo, N.Y., U.S.A. - (Steel 
castings.) 

Otis Steel Co. (The), Cleveland, 0., U.S.A. 

Strong Steel Foundry Oo., Buffalo, N.Y., U.S.A. 


(Steel castings.) 

Toledo Steel Casting Co., Toledo, O,, U.S.A. (Steel 
castings.) 

Wellman-Seaver-Morgan Co., Cleveland, O., U.S.A. 
(Steel castings.) 


COLUMBUS, O. 


Bonney-Floyd Co., Columbus, 0., U.S.A. (Steel 


castings.) 


COPENHAGEN. 
Burmeister & Wain’s Maskin-og Skibsbyggeri, Aktie- 


selskabet, Copenhagen. (Steel ingots, forgings and 
castings.) ; 


Varde Staalvaerk, Varde, Denmark. (Steel ingots and 
castings.) 
DANZIG. 
Schichau, F., Elbing, West Prussia, Germany. (Steel 
castings.) 
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DUNKIRK 


Aciéries de Haine St. Pierre & Lesquin, Lesquin-lez- 
Lille (Nord), France. (Steel castings.) 

Aciéries de Paris et d’Outreau, Outreau (Pas de Calais), 
France. (Steel castings.) 

Compagnie de Fives Lille, Société Anonyme, Fives 
Lille (Nord), France. (Steel ingots, castings and 
forgings.) 

Société Anonyme des Aciéries de France, Isbergues 
(Pas de Calais), France. (Steel plates, blooms, bars 
and sections.) 


DUSSELDORF. 


Bergische Stahl- Industrie Kommanditgesellschaft, 
Remscheid, Germany. (Steel ingots and castings.) 
Hisen-und Stahlwerk Hoesch, Dortmund, Germany. 

(Rolling Mills.) 

Geisweider Hisenwerke Act. Ges., Geisweid (Kreis 
Siegen), Germany. (Rolling Mills.) 

Grafenberger Walzwerk G.m.b.H., Diisseldorf-Grafen- 
berg, Germany. (Lolling Mills.) 

Gruson (Otto) & Co., Hisen und Stahlwerk, Magdeburg- 
Buckau, Germany. (Steel castings.) 

Gussstahlwerk Wittmann Aktiengesellschaft, Haspe, near 
Hagen, Westphalia, Germany. (Steel castings.) 

Gutehoffnungshiitte Oberhausen Aktiengesellschaft, 
Oberhausen, Rheinland, Germany. (Also Steel 
castings.) 

Gutehoffnungshiitte, Abteilung Haniel & Lueg, Diissel- 
dorf-Grafeuberg, Germany. (Steel castings.) 

Hahnsche Werke Act. Ges., Grossenbaum, near Duisburg, 
Germany. (Broad flats and ingots.) 

Hiittengesellschaft der Rothen Erden, Aachen Rothe 
Erde, Germany. (Rolling Mills.) 

Jaeger, G. & J., Kommandit Ges., Elberfeld, Germany. 

* (Steel castings.) 

Kléckner-Werke A. G., Abteilung Hisen-und Draht- 
Industrie, Diisseldorf-Oberbilk, Germany. (Bars and 
sections only.) 

Kléckner-Werke A. G., Abteilung Georgs-Marien- 
Werke, Osnabriick, Germany. (Steel castings.) 

Kléckner-Werke A. G., Abteilung Hasper Hisen-und 
Stahlwerk, Haspe, Westphalia, Germany. (Rolling 
Mills.) 

Kléckner-Werke A.G., Abteilung Mannstaedtwerke, 
Troisdorf, near Cologne, Germany. (Lolling Mills 
for Sections.) 

Krautheim (G.), Aktiengesellschaft, Chemnitz-Borna, 
Germany. (Steel castings.) 

Krupp, Fried., Act. Ges., Stahlwerk Annen in Annen, 
Westphalia, Germany. (Steel castings.) 

Krupp, Fried., Act. Ges., Essen, Germany. (Also steel 
castings.) 3 

Krupp, Fried., Act. Ges., Grusonwerk, Magdeburg, 
Germany. (Steel castings.) 
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Krupp, Fried. Act. Ges.-Friedrich Alfred Hiitte, 
Rheinhausen-Friemersheim, Germany. (Bars and 
Sections only.) 

Mannesmannréhrenwerke, Abteilung Grillo Funke, 
Gelsenkirchen-Schalke, Westphalia, Germany. 

Mannesmannréhrenwerke, Abteilung Schulz Knandt, 
Hiickingen, Germany. (Steel Works and Rolling 
Mills.) 

Mannesmannrohrenwerke, Diisseldorf and Remscheid, 
Germany. _(Weldless rolled or drawn steel hollow 
pillars and davits.) 

Mitteldentsche Stahlwerke Akt. Ges., Lauchhammer- 
werk Groditz, Gréditz, Germany. (Steel castings.) 
Mitteldeutsche Stahlwerke Akt. Ges., Lauchhammer- 

werk Riesa, Riesa, Germany. (Rolling Mills.) 

Press & Walzwerk Akt. Ges., Reisholz near Dusseldorf. 
Abteilung Oberbilker Stahlwerk, Diisseldorf-Oberbilk, 
Germany. 

Rheinische Metallwaaren und Maschinenfabrik, Diissel- 
dorf, Germany. (Steel ingots and forgings and weld- 
less sleel tubes.) 

Ruhrstahl Aktiengesellschaft, Annener Gussstahlwerk, 
Witten-Annen, near Dortmund, Westphalia, Germany. 
(Steel castings.) 

Ruhrstahl Aktiengesellschaft, Gelsenkirchener Gussstahl- 
werke, Gelsenkirchen, Germany. (Sfeel castings.) 
Ruhrstahl Aktiengesellschaft Gussstahlwerk Witten, 

Witten, Germany. 

Ruhrstahl Aktiengesellschaft Henrichshiitte, Hattingen, 
Germany. 

Ruhrstahl Aktiengesellschaft, Stahlwerk Krieger, 
Diisseldorf, Germany. (Steel castings.) 

Siichsische Gussstahlwerke Déhlen Aktiengesellschaft, 
Dohlen, near Dresden, Saxony. (Steel ingots and 
forgings.) 

Schiffer & Budenburg G.m.b.H., Magdeburg-Buckau, 
Germany. (Small steel castings.) 


Stahlwerk Gebr. Boehler, Act. Ges., Diisseldorf- 
Oberkassel. (Jngots for steel forgings.) 

Stahlwerk “Mark” Act. Ges., Wengern-Rubr, 
Germany. (S/eel castings.) 

Stahlwerk Oeking Act. Ges., Diisseldorf-Lierenfeld, 
Germany. (Sfeel castings.) 

Storch & Schéneberg Akt. Ges. fiir Bergbau & Hiitten- 
betrieb, Weidenau-Sieg, Abteilung Bremerhiitte, 
Geisweid, Germany. (Steel plates and ingots.) 

Vereinigte Stahlwerke Aktiengesellschaft, August 
Thyssen-Hiitte, Dinslaken (Niederrhein), Germany. 
(Weldless tubes, hollow pillars and masts.) 

Vereinigte Stahlwerke Aktiengesellschaft, August 
Thyssen-Hiitte, Hamborn, Germany. (Bars and 
sections only.) 

Vereinigte Stahlwerke Aktiengesellschaft, Bochumer 
Verein, Bochum, Germany. (Steel castings.) 

Vereinigte Stahlwerke Aktiengesellschaft, Charlotten- 
hiitte, Hichener Walzwerk, Kreuztal bei Siegen, 
Germany. (Rolling Mills.) 


DUSSELDORF—continued. 

Vereinigte Stahlwerke Aktiengesellschaft, Charlotten- 
hiitte, Niederschelden (Sieg), Germany. (Steel plates 
and ingots.) 

Vereinigte Stahlwerke Aktiengesellschaft, Concordia- 
hiitte, Bendorf, in Engers a. Rhein, Germany. (Steel 
ingots and forgings.) 

Vereinigte Stahlwerke Aktiengesellschaft, Dortmunder 
Union-Hoerder Verein, Dortmund, Germany. (Also 
steel castings.) 

Vereinigte Stahlwerke Aktiengesellschaft,  Hiitte 
Ruhrort-Meiderich, Duisburg-Meiderich, Germany. 
(Bars and sections only.) 

Vereinigte Stahlwerke Aktiengesellschaft, Niederr- 
heinische Hiitte, Duisburg, Germany. 

Vereinigte Stahlwerke Aktiengesellschaft, Rohrenwerke, 
Diisseldorf, Germany. 

Vereinigte Stahlwerke Aktiengesellschaft, Stahl-und 
Walzwerke Thyssen, Miilheim-Ruhr, Germany. 

Vereinigte Stahlwerke Aktiengeselischaft, Stahlwerke 
van der Zypen, Kéln-Deutz, Germany. (Bars and 
sections.) 


GENOA. 

Acciaieria & Ferriere del Caleotto, Castello Sopra 
Lecco, Italy. (Steel bars and small sections.) 

Acciaieria Danieli & Co., Brescia, Italy. (Steel 
castings.) 

Acciaierie & Ferriere Lombarde ; Head office, Milan. 
(Works at Milan, weldless rolled or drawn steel tubes 
and hollow pillars.) (Works at Sesto S. Giovanni, 
bars, sections, steel castings, and steel plates.) 

Esercizio Fonderie Filut, Torino, Italy ; Head Office in 
Turin. (Works at Susa and Rivoli-Vica.) (Steel 
castings.) 

Ferriera di Bolzaneto, near Genoa. (Jor plates up to 
} in. thickness.) 

Ferriere di Voltri, Voltri, Italy. (Small sections, 
angles and bars.) 

Fonderia Milanese di Acciaio Vanzetti, Milan. (Steel 
castings.) 

Ilva Alti Forni e Acciaierie d’Italia, Genoa. 

Stabilimento di Pra, Pra. 

Stabilimento di Bolzaneto, Bolzaneto. 
Stabilimento di Sestri Ponente, Sestri Ponente. 
Stabilimento di Savona, Savona. 

Societa Alti Forni, Fonderie, Acciaierie e Ferriere, 
Franchi-Gregorini, Forno d’Allione (Val Camonica), 
Italy. (Steel ingots.) 

Societi Alti Forni, Fonderie, Acciaierie e Ferriere, 
Franchi-Gregorini, Lovere, Italy. (Bars and sections, 
castings and forgings.) 

Societas Alti Forni e Acciaierie d’Italia, Porto Vecchio 
di Piombino, Italy. (Sections and bars.) 

Societa Anonima Acciaierie Elettriche di Sesto San 
Giovanni, Sesto San Giovanni, Milan, Italy. (Steel 
castings.) 


STEEL MANUFACTURERS 


~- GENOA—continued. 


Societa Anonima Ansaldo, Acciaierie e Fonderie di 
Acciaio, Cornigliano Ligure, Italy. (Steel ingots, 
forgings, castings, plates and sections. 

Societa Anonima Ferriere di Voltri, Stabilimenti di 
Oneglia e Portomaurizio, Oneglia, Italy. (Sections 
and bars.) 

Societa Anonima FIAT, 

Sezione Acciaierie, Turin. (Steel castings.) 
ione Ferriere, Piemontesi, Turin. (Steel ingots, 
plates, sections, also seamless and welded 
tubes.) 
Sezione Industrie Metallurgiche, Turin. (Steel 
Sorgings.) 

Societa Anonima Industriale Pietro Maria Ceretti, 
Villadossola, Genoa. (Small steel castings, bars and 
sections.) 

Societ&’ Anonima Italiana Tubi Togni, Cogoleto, Ligure, 
Italy. (Welded tubes, masts and pillars.) 

Societa Anonima Nazionale “Cogne” Miniere, Alti 
Forni, Impianti elettrici, Aosta, Italy. (/ead Office, 
Turin.) 

Societi Italiana Ernesto Breda, Sesto 8. Giovanni, 
Milan, Italy. (Sections, forgings and castings.) 

Societa Siderurgica Togni, 5S.A., Brescia, Italy. 
(Small bars and sections.) 

Stabilimenti di Dalmine, Societa Anonima, Dalmine 
(Bergamo). (Weldless rolled or drawn steel tubes, 
hollow pillars and davits.) 


Tosi (Franco), Legnano, Italy. (Steel castings.) 


GOTHENBURG. 

Aktiebolaget Bofors, Bofors, Sweden. (Melting Furnaces 
and Foundry at Bofors.) 

Aktiebolaget Lindholmen-Motala, Motala Verkstad, 
Sweden. (Melting Furnaces, Rolling Mills and 
Forge.) 

Bjérneborgs Jernverks Aktiebolag, Bjérneborg, Sweden. 
(Melting Furnaces and Forge.) ~ 

Nydqvist & Holm Aktiebolag, Trollhiittan, Sweden. 
(Steel castings.) 

Strémsniis Jernverks Aktiebolag, Degerfors, Sweden. 
(Melting Furnaces and Rolling Mills.) 


HAKODATE. 


The Japan Steel Works, Lim., Muroran, Japan. (Steel 
ingots, forgings and castings.) 


HALIFAX, N.S. . 
Cumming (J. W.) Manufacturing Co., Lim., New 
Glasgow, Nova Scotia. (Small steel castings.) 
Dominion Iron & Steel Co., Lim., Sydney, Nova Scotia. 
(Steel ingots, billets, plates and sections.) 


Nova Scotia Steel & Coal Co., Lim. (Sleel Works at 
North Sydney, O.B., and Rolling <Afills at New 
Glasgow, N.S.) (Bars and sections only.) 
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HAMBURG. 
Blohm & Voss, Hamburg, Germany. (Steel castings.) 
Deutsche Werke A.G., Kiel, Germany. (Steel castings.) 


Michaelsen, Hermann, Hisen-und  Stahl-Giesserei, 
Erdmannstrasse, 23, Altona-Ottensen, Germany. 
(Steel castings.) 

Niemeyer, Georg, Metall, Stahl-und Kisenwerke, 
Harburg a. d. Elbe, Germany. (Steel castings.) 


Nordische Stahlwerke, Bach & Co. Kommandit- 
gesellschaft, Neumiinster, Germany. (Small steel 
castings.) 

Van Tongelsche Stahlwerke G.m.b.H., Giistrow i. M., 
Germany. (Steel castings.) 


HANKOW. 
Han-Yeh-Ping [ron & Coal Co., Lim., Hanyang, China, 


HELSINGFORS. 


Aktiebolaget Dalsbruk, Dalsbruk, Finland. (Steel 
ingots, forgings, castings, bars and angles.) 


KOBE. 

Hamuro Foundry Co., Osaka, Japan. (Steel castings.) 

Kawasaki Dockyard Co., Lim. (Fukiai Works), Kobe, 
Japan. 

Kawasaki Sharyo Kabushiki Kaisha, Shiri-ike-mura, 
Hiogo, Japan. (Steel castings, forgings, bars and 
sections.) 

Kobe Steel Works, Lim., Kobe, Japan. (Sveel castings, 
forgings, and plain and angle bars of small section.) 
Miki Cast Steel Works, Lim., Osaka, Japan. (Small 

steel castings.) 

Mitsu Bishi Seitetsu Kabushiki Kaisha, Kenjiho, Korea. 

Nippon Steel Foundry, Lim., Osaka, Japan. (Sfeel 
castings.) 

Osaka Chain Works, Lim., Osaka, Japan. (Small steel 
castings.) 


Sumit mo Steel Tube & Copper Works Lim., Amagasaki, 
Kobe, Japan. (Jngots, small bars and sections ; also 
weldless steel tubes.) 


Sumitomo Steel Works, Osaka, Japan. (Steel castings 
and forgings.) 


MALMO. 


Aktiebolaget Abjérn Anderson, Svedala, near Malmé, 
Sweden. (Steel castings.) 


MARSEILLES. 

Compagnie des Mines, Fonderies & Forges d’Alais, 
Tamaris Works, Alais, France. (Bars and sections.) 

Compagnie des Mines, Fonderies & Forges d’Alais, 
Marseilles. (Steel castings.) 

Fonderies d’Acier du Midi, Marseilles. (Steel castings.) 

Société Anonyme des Anciens Etablissements P.T. 
Roux, Marseilles. (Steel castings.) 
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MELBOURNE. 


Ruwolt (Charles) Proprietary, Lim., Richmond, Mel- 
bourne. (Sfeel castings.) 

Steel Company of Australia, Branswick, Melbourne. 
(Cast steel anchors.) 

Thompson & Co. (Castlemaine), Proprietary, Lim., 
Williamstown, Victoria. (Steel castings.) 


METZ. 

Aciéries & Usines a Tubes de la Sarre, Division Aciéries, 
Sarrebriick-Burbach. (Steel castings.) 

Aciéries Réunies de Burbach-Hich-Dudelange (Arbed). 
Works at Burbach and Hostenbach, Saarbrucken- 
Burbach ; and Dommeldange, Luxembourg. (S/eel 
ingots, castings and forgings.) 

Compagnie des Forges et Aciéries de la Marine et 
d’Homécourt, Homécourt (Meurthe & Moselle). 

Edelstahlwerk Rochling A.G., Volklingen a.d. Saar. 
(Steel ingots, billets, bars and forgings.) 

Hauts-Fourneaux, Fonderies, Forges & Laminoirs de 
Meurthe & Moselle (Mr. Fould-Dupont), Usines de 
Pompey, France. 

Mannesmannréhrenwerke, Bous. 

Société Anonyme des Fonderies et Aciéries de Hirson, 
Hirson, France. (Steel castings.) 

Société Anonyme des Forges et Aciéries de Dilling, 
Dillingen-Saar. 

Société des Aciéries de Longwy, Mont St. Martin 
(Meurthe & Moselle), France. 

Société Lorraine des Aciéries de Rombas, Rombas. 

Union de Consommateurs de Produits Métallurgiques 
et Industriels, Usines d’Hagondange, Moselle. 
(Steel blooms, billets, bars and sections.) 

Wendel, les Petits Fils de F. de, Hayange, Lorraine. 


MONTREAL. 
Canadian Steel Foundries, Lim., Longue Pointe, 
Montreal. (Steel castings.) 
Steel Company of Canada, Hamilton, Ontario. (Works 
at Montreal.) (Bars and angles.) 
Thomas Davidson Manufacturing Co.(The), Lim.,Turcot, 
Montreal. (Steel castings.) 


NAGASAKI. 

Asano Kokura Steel Co., Lim., Konomimachi, Kokura, 
Japan. (Jngots.) 

Imperial Steel Works, The, Yawata, Japan. 

Mitsu Bishi Dockyard & Engine Works, Nagasaki 
Japan. (Steel castings.) 

Mitsubishi Zosen Kaisha, Nagasaki Steel Works, 
Urakami, Nagasaki, Japan. (S/eel ingots, blooms and 
forgings.) 


NANTES. 
Etablissements J. J. Carnaud and Forges de Basse-Indre, 
Basse-Indre, Loire-Inférieure. (Also steel castings.) 
Société Anonyme des Aciéries Nantaises, Nantes. (Steel 
castings.) 
Usines Métallurgiques de la Basse Loire, Trignac, near 
St. Nazaire. 


NAPLES. 

Ferriere ed Acciaierie del Vesuvio, Torre Annunziata, 
Naples. (Rolling Mills for sections and bars.) 

Ilva Alti Forni e Acciaierie d’Italia, Stabilimento di 
Bagnoli, Bagnoli. (Sections and bars.) 

Societs degli Alti Forni, Fonderie ed Acciaierie di 
Terni. (Works at Terni.) 

Societa Ilva Bagnoli, Bagnoli, Naples. (Sections and 
bars.) *. 


NEW ORLEANS, LA. 
American Machine & Manufacturing Co., Atlanta, Ga., 
U.S.A. (Steel castings.) 
Anniston Electric Steel Corporation, Anniston, Ala., 
U.S.A. (Steel castings and rivet bars.) 
Gulf States Steel Co., Alabama City, Ala., U.S.A. 
(Rivet and stay bars up to 24 ins. diameter.) 


Tennessee Coal, Iron & Railroad Co., Birmingham, 
Ala., U.S.A. (Steel Works at Ensley, Ala., and 
Rolling Mills at Bessemer and Fairfield, Ala.) 


NEW YORK, ; 

Adirondacks Steel Foundries Corporation, Watervliet, 
N.Y., U.S.A. (Steel castings.) 

Bayonne Steel Casting Co., Bayonne, N.J., U.S.A. 
(Steel castings.) 

Chrome Steel Works, Cartaret, New Jersey, U.S.A. 
(Steel castings.) 

Eastern Steel Castings Co., Newark, N.J., U.S.A. (Steel 
castings.) 

Malleable Iron Fittings Co., Branford, Conn., U.S.A. 
(Steel castings.) 

New Jersey Steel Co., Rahway, N.J., U.S.A. (Steel 
castings.) 

Riverside Steel Casting Co., Kearny, N.J., U.S.A. 
(Steel castings.) 


Taylor-Wharton Iron & Steel Co., High Bridge, N.J., 
U.S.A. (Steel castings.) 


NEWCASTLE, N.S.W. 


Broken Hill Proprietary Co., Lim., Iron and Steel 
Works, Newcastle, N.S.W. (Sleel plates, bars, 
sections and castings.) 


Commonwealth Steel Products Co., Lim., Waratah, 
Newcastle, N.S.W. (Steel castings and forgings.) 


Walsh Island Government Dockyard, Newcastle, N.S.W. 
(Sleel castings.) 


NEWPORT NEWS, VA. 


Newport News Shipbuilding & Dry Dock Co., Newport 
News, Va., U.S.A. (Steel castings and forgings.) 


STEEL MANUFACTURERS 


OSLO... 


Drammens Jernstoberi A/S., Drammen, Norway. (Small 
steel castings.) 

Raufoss Ammunisjonsfabrikker, Raufoss, Norway. 
(Steel castings.) 

Stavanger Electro-Staalverk A/S., Stavanger, Norway. 
(Steel castings.) 


Strémmens Verksted, near Oslo. (Steel castings.) 
PARIS. 


Aciéries de Gennevilliers, Gennevilliers, near Paris. 
(Small steel castings.) 

Aciéries de Grenelle (E. Plichon), 56, Rue Lourmel, 
Paris. (Steel castings.) 

Aciéries de Nanterre, Société Anonyme, Nanterre 
(Seine), France. (Steel castings.) 

Société Anonyme des Forges et Fonderies de Montataire, 
Montataire, France. 

Société Metallurgique de Montbard-Aulnoye, Montbard. 
(Cote @’Or.) (Steel ingots and forgings.) 


PHILADELPHIA; PA. 


Alan Wood, Iron & Steel Company, Conshohocken and 
Ivy Rock, Pa., U. S.A. (Blooms, billets and thin 
plates.) 


. American Bridge Co., Pencoyd Iron Works, Pencoyd, 


Pa., U.S.A. (Sections, angles and bars.) 

American Locomotive Co., Chester, Pa., U.S.A. (Steel 
castings.) 

American Manganese Steel Co., Newcastle, Del., U.S.A. 
(Steel castings.) 

American Steel Foundries, er Pa, USA. (Steel 
castings.) 

Atlantic Stee] Castings Co., Chester, Pa., U.S.A. 
(Steel castings.) 

Bethlehem Steel Co., Bethlehem, Pa., U.S.A. ; paagine 
Pat sU.6.A2 (Rolling Mills Yor bars); and Coates- 
ville, Pa, U.S.A. (Rolling Mills for plates and 
bars.) 

Birdsboro’ Steel Foundry & Machine Co., Birdsboro’, 
Pa., U.S.A. (Steel castings and ingots.) 

Chester Steel Castings Co., Chester, Pa., U.S.A. (Steel 
castings.) 


Crucible Steel Castings Company, emus Pa.,- 


U.S.A. (Steel castings. ) 

Drain Steel Co., Moore, Pa., U.S.A. (Steel ing wots.) 

Eagan-Johnson Steel & Iron Co., Inc., Crum Lynne, Pa., 

S.A. (Small steel castings. ) 

Eastern Steel Company, Pottsville, Pa., U.S.A. 
(Sections and bars.) 

Federal Steel Foundry Co., Chester, Pa., U.S.A. ' (Steel 
castings.) 

Glasgow Iron Co., Pottstown, Pa., U.S.A. (Rolling 
Mills: for plates.) 

Luken’s Steel Company, Coatesville, Pa., USA; 

Midvale Company, signi Pa, U.S.A, (Steel 
forgings.) 
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Penn Steel Castings Co., Newcastle, Delaware, U.S.A. ; 
Chester, Pa., U.S.A. (Steel castings.) 

Pennsylvania Forge Co., Bridesburg, Philadelphia, Pa., 
U.S.A. (Steel ingots and forgings.) 

Philadelphia Roll & Machine Co., Philadelphia, Pa., 
U.S.A. (Steel castings.) 

Phoenix Iron Works, Phoenixville, Pa., U.S.A. 

Reading Steel Casting OCo., Reading, Pa., U.S.A. 
(Small steel castings.) 

Treadwell Engineering Co., Easton, Pa., U.S.A. 
(Steel castings.) 

Wharton, William, Jr., & Co., Inc., Easton, Pa., U.S.A. 
(Steel castings.) 

Worth Steel Co., Claymont, Del., U.S.A. (Steel 
plates.) 


PITTSBURGH, PA. 


Allegheny Steel Co., Brackenridge, Pa., U.S.A. (Also 
steel castings.) 


American Steel & Wire Co. (Shoenberger Works), 
Fifteenth Street, Pittsburgh, Pa., Ls (Steel 
ingots, etc.) 


Brier Hill Steel Co. (The), Youngstown, O., U.S.A. 

Cambria Steel Co., Johnstown, Pa., U.S.A. 

Carbon Steel Co., Pittsburgh, Pa., U.S.A. 

Carnegie Steel Co., Pittsburgh, Pa., U.S.A. 

Crucible Steel Company of America, Park Works, 
Pittsburgh, Pa., U.S.A. 

Forged Steel Wheel Company, Butler, Pa., U.S.A. 

Jones & Laughlin Steel Corporation, Pittsburgh, Pa., 
U.S.A. 

La Belle Iron Works, Steubenville, O., U.S.A. 

Mesta Machine Co., West Homestead, Pa., U.S.A. 
(Steel ingots, castings and forgings.) 

National Malleable arid Steel Castings Co., Sharon, Pa., 
U.S.A. (Steel ingots.) 

Oliver Tron & Steel Co., Pittsburgh, Pa., U.S.A. 
(Rolling Mills for bars.) 

Pittsburgh Crucible Steel Co., Midland, Pa., U.S.A. 

Pittsburgh Steel Foundry, Glassport, Pa., U.S.A. 
(Steel ‘castings and ingots.) é 

Republic Iron & Steel Co., Youngstown, O., U.S.A. 


Sharon Steel Hoop Co., Youngstown, O. (Steel melting 
plant at Lowellville, 0.; and Rolling mills at 
Youngstown, O.) 

Sterling Steel Foundry Co., Braddock, Pa., U.S.A. 
(Steel castings.) 

Union Steel Casting Co., Pittsburgh, Pa., U.S.A. (Steel 
castings.) 

Wheeling Mold & Foundry Co., Wheeling, W. Va., 
U.S.A, (Steel castings.) 

Youngstown (The) Sheet & Tube Co., Youngstown, 

U.S.A ; 


es 
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PORTLAND, OREGON. 
Columbia Steel Co., Portland, Or., U.S.A. (Steel 
castings.) 
Electric Steel Foundry, Portland, Or., U.S.A. (Steel 
castings.) 


PRAGUE, 

Ceskomoravska-Kolben, Prague. (Steel castings.) 

Ignaz Storek, Briinn, Czecho-Slovakia. (Steel castings.) 

Limited Co., formerly the Skoda-Works, Pilsen. (Steel 
castings and forgings.) 

Mannesmannréhrenwerke, Komotau, Czecho-Slovakia. 
( Weldless steel tubes.) 

Poldihiitte Tiegelguss - stahlfabrik, 
Prague. 

Prazska zelezarska spolecnost, Kladno, near Prague. 


Kladno, near 


ROTTERDAM. 
Machine Fabriek Yzer-Staal & Metaal Gieterij (v/h Bak- 
ker & Co.) Ridderkerk. (Steel castings.) 
Nederlandsche Staalfabricken (v/h J. M. de Muinck 
Keizer), Utrecht, Holland. (Steel ingots, blooms, 
billets and castings.) 


ROUEN, 


Aciéries de Maromme (E. Breton), Maromme (Seine 
Inférieure), France. (Steel castings.) 


Siege iENNE. 

Compagnie des Forges de Chatillon, Commentry et 
Neuves-Maisons, France. 

Compagnie des Forges et Aciéries de la Marine et 

3 d’Homécourt, St. Chamond (Loire), France. 

Fonderies, Forges et Aciéries de St. Etienne, St. 
Etienne, France. 

Forges de la Loire et du Midi (Messrs. Marrel Fréres), 
Rive de Gier, France. 

Holizer, Jacob, & Cie., Aciéries d’Unieux, Unieux 
(Loire), France. (Steel castings.) 

Schneider & Co., Creusot. 

Société Anonyme de Commentry-Fourchambault et 
Decazeville, Imphy (Nievre). (Steel ingots, bars, 
sections, castings and forgings.) 

Société Anonyme des Aciéries & Forges de Firminy, 
Firminy (Loire), France. (Steel castings.) 

Société Anonyme des Hauts-Fourneaux, Fonderies & 
Forges de Franche-Comté, Besancon (Doubs), 
France. 

Société Horme & Buire, Lyons. (Steel castings.) 


SAN FRANCISCO, CAL. 
Best Steel Casting Co., San Francisco, Cal., U.S.A. 
(Steel castings.) 
Columbia Steel Company, Pittsburgh, Cal., U.S.A. 
(Steel castings.) 
Columbia Steel Company, Torrance, Cal., U.S.A. (Round 
bars, small sections, also steel castings.) 


Judson Manufacturing Co., Emeryville, Alameda Co., 
Cal., U.S.A. (Steel ingots.) 


SAN FRANCISCO, CAL. —continued. 


Pacific Coast Steel Co., South San Francisco, Cal., 
U.S.A. (Steel ingots, small sections, and bars.) 

Southern California Iron & Steel Co. Los Angeles, Cal., 
U.S.A. (Round bars.) 

Warman Steel Casting Co., Los Angeles, Cal., U.S.A. 
(Steel castings.) 

West Coast Iron Co., 16th and Rhode Island Streets, 
San Francisco, Cal., U.S.A. (Steel ingots for 
forgings.) 

SEATTLE, WASH. 

Olympic Steel Works, Seattle, Wash., U.S.A. (Steed 
castings.) 

Pacific Coast Steel Co., Seattle, Wash., U.S.A. 
(Sections and bars.) 

Puget Sound Steel Works, Tacoma, Wash., U.S.A. 
(Steel castings.) 

Washington Iron Works, Seattle, Wash., U.S.A. 
(Steel castings.) 


Sieanulers 
Berliner Actiengesellschaft fiir Hisengiesserei und 
Maschinenfabrikation, Berlin-Charlottenburg, Ger- 
many. (Small steel castings.) 
Borsig, A., G.m.b.H., Berlin-Tegel, Germany. (Steel 
ingots, forgings and castings.) 
Mitteldeutsche Stahlwerke Aktiengesellschaft, Stahl 
und Walzwerk Weber, Brandenburg (Havel), 
Germany. (Steel plates and ingots.) 

Panzer Akt. Ges, Gussstahlwerk, Wolgast, Germany. 
(Small steel castings.) 

Stahl und Walzwerk Hennigsdorf Aktiengesellschaft, 
Hennigsdorf, near Berlin. (Steel castings and 
forgings.) 


STOCKHOLM. 

Avesta Jernverks Aktiebolag, Avesta, Sweden. (Steel 
plates, sections, and high pressure air receivers.) 

Bultfabriks Aktiebolaget, Hallstahammar, Sweden. 
(Steel castings.) 

Fagersta Bruks Aktiebolag, Fagersta, Sweden. (Steel 
blooms and billets.) 

Forsbacka Jernverks Aktiebolag, Forsbacka, Sweden. 
(Steel blooms, billets, tubes, and forged and rolled 
bars.) 

Kohlswa Jernverks Aktiebolag. (Melting Furnaces, 
Foundry and Forge at Kohliswa, Sweden.) 

Sandvikens Jernverks Aktiebolag, Sandviken, Sweden. 
(Steel ingots, forgings, and steel tubes.) 

Smedjebackens Valsverks Aktiebolaget, Smedjebacken, 
Sweden. (Steel sections and castings.) 

Stora Kopparbergs Bergslags Aktiebolag, Falun, 
Sweden. (Steel Works at Domnarfvet.) (Sections of 
all sizes and plates up to } in. thick.) 

Surahammars Brnks Aktiebolag, Surahammar, Sweden. 
(Forge and Rolling Mills.) 

Uddeholms Aktiebolag, Uddeholm, Sweden. Nykroppa, 
Sweden. (Steel ingots, forgings and bars.) Storfors, 
Sweden. (Weldless steel tubes.) 


STEEL MANUFACTURERS 
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SYDNEY, N.S.W. 

Bradford & Kendall, Lim., Alexandria, Sydney, N.S. W. 
(Steel castings.) ; 

Commonwealth Government Naval Dockyard, Cocka- 
too, Sydney, N.S.W. (Steel castings.) 

Hadfields (Australia), Lim., Sydney, N.S.W. (Steel 
castings and forgings.) 

Lithgow Iron & Steel Works, Lithgow, N.S.W. 
(Bars and sections.) 


TORONTO, ONTARIO, 

Algoma Steel Corporation, Lim., Sault St. Marie, 
Ontario, Canada. (Steel billets, bars and angles.) 

Dominion Foundries & Steel, Lim., Hamilton, Ontario. 
(Steel ingots, plates and castings.) 

Steel Company of Canada, Hamilton, Ontario. 
(Works at Hamilton and Belleville.) (Bars and 
angles.) 


TRIESTE. 
Alti Forni ed Acciaierie della Venezia Giulia, Servola, 
near ‘T'rieste. 
Cantieri Navali ed Acciaierie di Venezia, Marghera, 
Italy. (Steel castings.) 
Kranjska Industrjska Druzba, Jesenice-Fuzine, Yugo- 
slavia. 


VALENCIA. 


Compania Siderurgica del Mediterraneo, Sagunto, 
Spain. (Steel ingots, bars and sections.) 


VANCOUVER, B.C. 


Vancouver Engineering Works, Lim., Vancouver, B.C. 
(Steel castings.) 


VIENNA, 

Baildonhiitie, Spolka Akcyjna, Kattowice, Gorny Slask, 
Poland. 

Berg-und Hiittenwerks Gesellschaft, Brno, Czecho- 
Slovakia. (Works at Trzynietz and Karlshiitte.) 

Bismarckhiitte (Bismarckhiitte and Falvahiitte), Haj- 
duki Wielkie, Gorny Slask, Poland. (Also steel 
castings, and weldless rolled or drawn steel hollow 
pillars and davits.) 

Bohler, Gebr. & Co., Akt. Ges., Vienna. (Works at 
Kapfenberg, Styria, Austria.) (Steel castings.) 


Borsigwerk Akt. Ges., Borsigwerk, Upper Silesia, © 


Germany. (Also steel castings.) 
Friedenshiitte, Spolka Akcyjna, Nowy Bytom, Gorn 
Slask. Poland. ” mt. a : 
Ganz & Co., Danubius Akt. Ges., Ratibor, Upper 
Silesia, Germany. (Steel castings.) 
Hahn (Albert), Réhrenwalzwerk, Bohumin,° Czecho- 
Slovakia. (Steel ingols, bars and sections.) ; 
Linke-Hofmann-Lauchhammer-Akt. Ges., Abt. Ober- 
schlesische Werke, Gleiwitz, Upper Silesia, Germany. 
Herminenhiitte, Laband, Upper Silesia, Germany. 
(Small sections and bars.) 
Julienhiitte, Bobrek, Upper Silesia, Germany. 
(Ingots, blooms and billets.) 


STEEL MANUFACTURERS 


VIENNA—continued. 


Mannesmannrohrenwerke Akt. Ges., Svinov-Vitkovice, 
Ozecho-Slovakia. (Weldless steel tubes.) 

Oesterreichisch-Alpine Montangesellschaft, Vienna, I, 
Austria. (Works at Donawitz, near Leoben, and 
Kindberg, Styria, Austria.) 

Preussische Bergwerks- & Hiitten-Aktiengesellschaft, 
Hiittenamt Gleiwitz, Gleiwitz, Upper Silesia, Ger- 
many. (Steel castings.) 

Rimamurany-Salgotarjaner Kisenwerks-Akt. Ges., Buda- 
pest. (Steel Works at Ozd, Hungary.) 

Schmidt (Rudolf) & Co., Vienna. (Steel ingots.) 

Schoeller-Bleckmann Stahlwerke Akt. Ges., Vienna. 
(Works at Miirzzuschlag, Styria (Sleel bars) and 
Ternitz, Nieder-Oesterreich. (Steel bars and castings.) 

Société Anonyme des Forges et Acieries de Huta- 
Bankowa, Dombrowa, Poland. (Steel plates, sections 
and castings.) 

Société Anonyme des Usines de Fabrication de Tubes 
et de Forges de Sosnowice, Warsaw, Poland. (Works 
at Sosnowice and Zawiercie.) (Plates, bars and 
sections ; seamless and welded tubes.) 

Statni Zelezarny a Ocelarny, Podbrezova, Czecho- 
Slovakia. 

Steirische Gusstahlwerke Akt. Ges., Judenburg, Styria, 
Austria. (Steel castings.) 

Vereinigte Oberschlesische Hiittenwerke Aktiengesell- 
schaft, Stahlwerke in Gleiwitz, Gleiwitz, Upper 
Silesia, Germany. (Steel ingots, blooms, forgings 
and seamless tubes.) 

Vitkovice Zelezarny (Witkowitzer Bergbau & Hisen- 
hiitten-Gewerkschaft), Moravska Ostrava, 10, Czecho- 
Slovakia. 

Zelazohurt (Vereinigte Kénigs- & Laurahtitte), Katowice, 
Poland. Krolewska Huta (Ko6nigshiitte). (Steel 
plates, angles, bars and forgings.) Huta Laura 
(Laurahiitte). (Steel plates, angles, bars and weldless 
tubes.) 


WINTERTHUR. 
Société _ Anonyme des Aciéries ci-devant Georges 
Fisch-r, Schaffhouse, Switzerland. (Steel castings.) 
Société des Usines de Louis de Roll, Gerlafingen, 
Switzerland. (Steel ingots, round bars and forgings.) 
Sulzer Fréres, Société Anonyme, Winterthur, Switzer- 
land. (Steel castings.) 


YOKOHAMA. 
Asano Shipbuilding Co., Lim., Tsurumi, Japan. 
(Rolling Mills for plates.) 
Nippon Chuko Kabushiki Kaisha, Oshima-Cho, Tokyo, 


Japan. 

Nippon Kokan Kabushiki Kaisha, Kawasaki, Japan. 
(Steel tubes, bars and sections.) 

Oshima Steel Works, Oshima, Tokio, Japan. (Steel 
castings and forgings.) 

Tokyo Kozai Kabushiki Kaisha, 
Tokyo Works (Steel ingots, bars and sections) ; 
Hirota Works (Steel ingots.) 

Uraga Dock Co., Lim., Uraga, Japan. (Steel castings.) 


(Revised, July, 1930.) 
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34 


x3 x-36 
af J/ 


x3 X-30 
x3 X-30 
34 
64x38 x-38 


34x38 x-30 
3 X38 xX-30 
4 
54 X8 X+B4 


Sf 9S . 


34x38 x-82 
3X3 X-32 
+ 


55x8 x-40 
luo 


Feet, 
17 


Inches, 


8 X38 x-32 
3 X38 X-32 
3h 


5yX3 X-28 
a a 


3k xB K-82 
8 x8 X32 
4 


5k x3 x-40 
= $8 8 


35X38 x +32 

34x38 x-82 
4b 

6 X3 X-38 
- J 


Feet, 


18 


Shav I 8 Fide 
LOS 
3hx3 x-B2 
34x8 x-82 
44 
6 X3 X-38 


34x38 X-36 
34x38 x-36 
44 


_ 6X3 x-82 


SIS 


Feet, 
19 


Inches, 


4 x3 X-36 


34x38 x36 | 


5 


64x83 X44 | 


O- IS” — 


FRAME 
SPACING. 


TYPE OF 
FRAMING. 


Frames 


Reversed frames .. 


23 

Depth of framing.. 

Angle or bulb 
angle fram 


es 
Frames 


Reversed frames .. 


23 


Angle or bulb 
angle frames 


Frames 


Reversed frames .. 
284 
Depth of framing.. 


Angle or bulb 
angle frames 


Depth of framing..] 


FRAMING IN 
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SIDE FRAMING. 


FULL SCANTLING SINGLE DECK VESSELS—FLUSH DECK. 


TABLE 2 { 


(See Continuation.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 


Frames 


4 Reversed frames ., 
. 284 
Depth of framing.. 


Angle or bulb 
angle frames 


Frames. 
Reversed frames ., 
24 

Depth of framing.. 
Bulb angle frames 


Frames — .. 


Reversed frames .. 


Feet. Feet. Feet. Feet. Feet, Feet. 
14 15 16 17 18 19 
Inches, Inches, Inches, Inches. Inches: Inches. Inches. 

35 x24x-28 | 34x38 xX-30 | 3$x3x-32 84x3x-82 | 84x3x-36 | 4 X8x-B4 | 44xX8X-B4 
24x24x-28 | 8 x8 x-30 | 8 x8x-82 35x8x-32 | 3hx8x-3B6 | 84xBx-34 | 84xX3x-B4 
34 4 4 44 4} : 5 5} 

5} xX3xX-40 | 54x38 x-34 | 54X38 x-40 6 X3x-88 | 64x8Xx-32 | 64x3x-38 | 7 xX8X-36 

fog ¥ OF SOS 6 HO ¥ fo ESS 8 YS /0-1e 
34 x 24 x -28 4 X3X-82 4 x8x-34 | 4 x8x-84 | 44x83x-32 | 44x3x-36 
8 x24x-26 8 .x8x-28 3 X3X-84 | 84X3X-84 3h x BX +82 84x 3X -36 
4 44 4h 5 5} 5} 
6 X83 X-38 6 X3X-38 6 X3x-42 | 64X3x-38 | 64xX3x-46 | 7 xX8x-40 
meer eo 6 ve _F-$ PAY Ye / eile mee OSS 8] Be 
34X38 X-28 4 X3x-34 | 44x3x-32 | 44x3x-36 | 44x8x-40 
3 x2hx-28 3hx3x-34 | 84x8x-382 | 8)x8x-36 | 4 x8x-40 
4 5 5} 5} 5} 
6X8 X-84 6yx3x-38 | 6yx3x-46 | 7 x3x-40 | 74x8x-86 
4 A Ya Yo fee Ss OSS so be Ve 
8h xs x 80 44x3x-38 | 44x3x-40 | 445x8x-40_ 
8 x24 x-30 4 X8x-38 | 4 x8x-40 | 45x3x-40 
4 5} 5} 6 
65X38 X-36 ve ge 36 | 7 XBX44 | TEXBX-B6 | TEXBX-4d 
£20 jo’ “oO Ve ee ee 42-8 | 
33x3 x-30 44x3x-42 | 5 X8x-40 
8 x8 x-30 4kx3x-42 | 44x8x-40 
4 » & 6} 
5yX8 x -B4 Ge 8+ 36- 8 x8x-38 | 8 x8x-40 
: SI OS 63-53 13. OF td Sf | 
8h x3 x-32 5 x3x-40 
3 X38 X-82 5 X8x-40 
4 ¥ 
5yx8 x-40 fr Pe ter 84 x 8x -40 
3kxB x-B4 5 X8x-44 
8 X38 Xx-34 5 x3x-44 
4 7 
6 x3 x-30 P/as ge +0- 84x38 x -46 
° Me td ly: os 
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SIDE FRAMING. 
FULL SCANTLING SINGLE DECK VESSELS—FLUSH DECK. (See Continuation 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 


Feet. Feet. Feet. Feet, Feet. Feet. 
20 21 22 23 24 25 
Inches, Inches, faded Inches. Inches. Inches. 
Frames 44 X 8X +38 
Reversed frames ..| 4 X3X-+38 
17 a |e = 
Depth of framing.. 5s 
- Bulb angle frames... 7 X3X-+44 
-) 
Frames 4} X 3X -38 5 X3xX-38 
Reversed frames ..| 44 X 3 X -38 44 x 3X +38 
18 28 , 
Depth of framing... 6 64 
Bulb angle frames... 7} x 3 x -40 8 X3X-38 
__/2- J La da id 
Frames 45X83 x-40 5 x8x-40 | 5 x8 x-40 
Reversed frames ..| 44 x 3x -40) 44 x 3x -40 5 X8 x-40 
19 233 
Depth of framing.. 6 64 vf 
Bulb angle frames..| 74 x 3 x -42 8x3x-40 | 8 X83 _x-52 
[kA $ $ he 1S. I SF : 
Frames 5 X3X-38 5 X8x-42 | 5 x8 x-42 | 54x8Bx-42 
Reversed frames ..| 44 X 3 X +38 45x8x-42 | 5 x3 x-42 | 5 x8x-42 
20 235 
Depth of framing., 64 63 7 7 
\ | Bul angle frames.) 8 x3 X-38 8 X83xX-44 | 8kx3 x-42 | 8Ex38x-52 
: /3> IS je’? FO lo # S ‘8 @ ° 
' Frames 5 X8x-42 5 X8x-42 | 54x38 x-40 | 5kxBx-42 | 6 XB x-44 
o Reversed frames ..| 44 x 3 X -42 5 X8x-42 | 5 x8 x-40 | 55x3x-42 | 5EX8 x-44 
24 7 
Depth of framing.. 6} vg 7 8 84 
" Bulb angle frames..| § X3X-44 8§x3x-42 | 8x3 x-48 | 9 x38x-48 | 94x3hX-48 
, , le YO the ad LX 5 4G: GF wa:J3, 
Frames 5 X8x-44 5EX8xX-42 | 54X38 x-40 | 54xX3x-d4 | 6 X38°X-46| 6 XB X46 
Reversed frames | 5 X3X-44 | 5 XBX-42 | SEXS x-40 | 5HXBx-44 | BEXB X-46 | 6 XB XAG 
Depth of framing.. 7 74 8 8 84 9 
Bulbangleframes..| 85X3X-46 | 8$X3X-52 | 9 x8 x-42 | 9 x8x-50 | 94x3hx-50 | 10 x34x-48 
LY - 08° /8 0 49 9S ie 20 22. ¥g- 2 AS- 
Frames 5k X83 x -44 55x3x-44 | 6 X83 x-44 
Reversed frames... 5 X3xX-44 5} X38 xX -44 5} X38 x-44 
Depth of framing., 7 8 8h et | 
Bulb angle frames... 9 X3X-42 9 x8x-50 | 95x34x-48 a 
48 8S eo 20 22. Jo: a 
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SIDE FRAMING. 
FULL SCANTLING SINGLE DECK VESSELS—FLUSH DECK. 


TABLE oS | 


DEPTH (d AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 


(See Continuation.) 


FRAME TYPE OF FRAMING IN BOTTOMS, FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 
SPACING. FRAMING. PEAKS. Fest, Feet. Feet. Feet, Feet, 
20 21 22 23 24 
Inches, Inches, Inches, Inches. Inches, Inches. Inches. 
Franies, 4 X8X-32 6 X8X-42 6 X38 X-42 -6 X83 X44 6 X83 X-42 
op | Reversed frames... 8 x8x-82 5 x8x-42 BEX8 x-42 5} x 8h x -44 6 x8hx-42 
Depth of framing .. 4 8 8} 8} 9 
Bulbanglefames.| 6 XS X*88 9 X8x-46 94 x 84 Xx +44 10 x34 x-46 10 x84x-50 
cet es Su SOS SF 2s 55" Ame IF” aS IS" 
Frames... .. «| 4 X8X-84 6 X38 xX-46 6 X38 x-46 6 X38 X46 64x38 x-46 
mi Reversed frames ... 3 X3X-34 5yX8 X-46 54 X 3h X +46 6 xX8hx-46 6 X3hx-46 
Depth of framing .. 4 38} 8} 9 9% 
Bulb angleframes.| 6 X3X-42 94 X84X-50 ~| 10 x8hx-50 | 10hx8hx-46 | 10h X34x-54 
eS Lae fe le Pe LS 3S a¥-s-0 19. $-0 
Frames., 4 xX3X-36 6 xX8hx-46 64 x 84 x +46 64 X 34 x -46 
- Reversed frames ..| 8 X3X-36 6 X3hx-46 6 xX3hx-46 64 x 84 x -46 
Depth of framing .. 44 9 9} 10 
Bulbangleframes.. 64x 3X +32 104 x 34 X +46 104 x 34 x +54 11 x8}x-50 
29. SO 29. SO Iwo 
Frames... .. «| 44 X38 X +36 6} x 34 xX -46 64 x 34 x -48 
si Reversed frames ..| 3 X3X:38 64 x 84 x -46 | 64 x 8} x +48 
Depth of framing .. 44 10 10 
Bulb angle frames. 64 x 3 X +36 11 x8hx-50 11 X8}x-56 
Th wo 92.90 
Frames... .. «| 4X 3X-B6 7 X34x-48 
Es Reversed frames | 3 X3X%86 64 x 84 x -48 
Depth of framing .. 5 104 
Bulb angle frames.. G4 X 3X -44 114 x 84 x -50 
sa 2 22> GN See 
Frames.: .. 5 X3X-B6 
7k Reversed frames ., 8 X8x-386 
Depth of framing .. 5} 
Bulb angle frames., 7 x8x-40 
Feumes.. 5} x3 X-88 
+ Reversed frames 3 X3X-38 
Depth of framing . 5} 
ehh kag Same 7 X8x-44 
Ao 


a a. AA 


- = 
“7 
4. 


SIDE FRAMING. 
FULL SCANTLING SINGLE DECK VESSELS—FLUSH DECK. 


-~ 
. 
- 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 


27 


Inches, 
Frames... 
Reversed frames .. 
Depth of framing .. 


Bulb angle frames.. 


Reversed frames .. 
Depth of framing .. 


Bulb angle frames.. 


Frames., 65 X 84 X “50 
64 X 34 x -50 


Depth of framing .. 10 


Reversed frames .. 


Bulb angle frames... 114 x 34 X-48 


S4- 42 


Frames., .. .. 


7 X3}x-48 fi 
64 X34 x -48 
103 


X85 x -52 


Reversed frames .. 


7 X8}x-52 
105 


Depth of framing .. 


Bulb angle frames.. 


Frames,, .. « « 


Reversed frames .. 


Depth of framing .. 


Bulb angle frames.. 


Frames., 
Reversed frames .. 
Depth of framing .. 


Bulb angle or 
channel frames 


_< we 


114 x 34 x-50 
Ju-Wo 


7 X8hx-52 
7 x84x-52 


105 
12 x38}x-48 


oY. ve 


74 X 34 x -52 
7 X3hx-52 
11 
12 x3} x-56 


— eo. — 


12 x3}x-48 


7k X 84 X -52 
7 X84x-52 
ll 


12 x35 x-58 
hO-o 


74 X 84 X -52 


. THX 84x52 


114 


12 x35 x-66 
4A1O 


8 x 3x -52 
74 X 34 x -52 
12 


4S ‘go 
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arb 


— 


34 te 


= 


74 X 84 x -52 
Th Xx 84 X -52 
113 


12 x34x-66 
lio 


8 x3hx-52 
Tk Xx 84 X -52 
12 ; 


8 x3hx-52 
8 x34x-52 
124 


12x 3}x38}x-56|12x4 x4 x-52 


aS oO “4Y 60 


8 xB8kx-52 
8 x3hx-52 


8 x3hx-54 


8 xX3hx-54 


84 x 34 x -54 
8 x8hx-54 


212 
-. 4 ' an e 
at ae SIDE FRAMING. “<< “<9 tapie Qa 
FULL SCANTLING SINGLE DECK VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. (SEE CONTINUATION.) 


rE 
€ ae ead DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
FRAME TYPE OF FRAMING IN BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 
D SPACING. FRAMING. PEAKS, Feet, Feet, Feet, Feet, Feet, 
+) 8 10 12 13 14 
Tnehes, : Tuches, . Inches, Inches, Inches, Inches, ‘ Inches, 
Frames 
Reversed frames .. 
21 
| Depth of framing .. 
Angle frames .. ..| 4 X24X-28 4 X24 x-28 4 x2) x-32 4X3 X°36 4kxX3 X-84 
Lge ts Se Te Zoo 2 Suh 
i viasaes AAS, cd f 2h x 24 x -26 2h x 24 x -28 8 x2kx-26 
a Reversed frames ..| rb 144 2k x 2h x -26 2k x 2h x -28 2h x 2h x -26 
1 il 
Depth of framing .. > 24 24 8 
Angle frames .. ..| 4 X24 X-+80 4 x2}x-30 4X3 x-36 45x3 X-36 44x38 x-40 5 x8 X-38 
LA CO? Fp el Scene i oe BP - et our 2-93 7; 
Frames... 8 X24x-24 8 x2}x-28 8 x2) x-28 
sy (mee - 2kx2kx-24 | 2kx2hx-28 | 8 x2hx28 | 
1 
Depth of framing .. \ 3 3 3h 
\ 
Angleframes .. ..| 4 X24 X-34 Ried 44x3 X-B4 5 X38 X-36 5 x8 saat? 5x3 x-40 
lh OGY | GUE a a a Ch BE ed 3-o/ I 32, he Os, | 
| 
Frames... .. 2 x 2k x +28 3 x2kx-28 3 x2hx-28 3X8 X26 | 
a Reversed frames .. ; 24 x 24 x 28 24 x 24 x -28 3 x24x-28 3 X38 x-26 
Depth of framing .. 2k 3 3h 34 | 
Angle frames .. ..| 44 X3 X-34 | 44x38 x-40 5 x3 x-40 5exX83 x-40 6 x8 X-38 
eae Fie OS eS Ae a RS SS Nae ee Oe “t- Of __ & FJ 
Frames... «| 38 X24X-26 | . ~| 8 x2hx-28 8 X38 X-26 3X3 X-30 
es Reversed frames ..| 2k X 24 x -26 3 X24 X 28 8 X8 X-26 38 X8 x-80 
Depth of framing .. 3 Se 34 34 
: | 
Angleframes.. .. 5 X3 X-38 54x38 x-40 6 X3 X-38 64X38 x-38 
deal a 3-46 a. J2 bie Mw O/_ 4 SS, SJ’ 2 f- 
| Frames. .. .. .. 34 x 24 x -26 8 X38 x +26 3 X38 X-80 3 X38 xX-34 
a | Reversed frames... 24 X2h-x +26 3 x8 x-26 | 8 x8 x30 | 8 x3 x-84 
Depth of framing .. 34 34 34 34 | 
Aneie angie frames §54X8 X-86 | 6 x8 x-88 | 6x8 x-88 | 5x3 x-32 | 
I-63 “Os 4: $3 f° 25° S fo 
Frames... " 34 x 24 x -26 3 X38 x-84 34X83 x-82 
29} Reversed frames .. 3 X24-X-26 8 x8 xX-84 38 x8 x-32 
2 
pena ~ 4 34 | 4 
see Cogle treme 6X8 X86 BhxS x-82 | 5AXB x-40 | 


| oe Sl wh $3, S:2a5 S fe 6 “o- 


FULL SCANTLING SINGLE DECK VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


ee ee Se 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 
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SIDE FRAMING. 


Feet, 


16 


Inches, 


(SEE CONTINUATION.) 


Feet, 


19 


Inches, 


FRAME TYPE OF 
SPACING. FRAMING. on 
15 
Inches, Inches, 
Frames 
Reversed frames .. 
21 
| Depth of framing .. 
Angle frames .. .. 
Frames 
Reversed frames .. 
214 
Depth of framing .. 
Angle frames .. .. 
Frames 8 x24x-30 
} Reversed frames .. 3X 24 x +30 
21 
Depth of framing ..| | 34 
Angle frames .. ..| 55X38 X-42 
Ao 
Frames 3 X38 X30 
" Reversed frames ... 3 X38 X+30 
2 
Depth of framing .. 34 
aes diigis trainel 63 X38 X-38 
S25 
Frames 3 X38 X34 
Reversed frames .J 3 X3 X+34 
22 
| Depth of framing .. 3} 
Bulb angle frames] 54X3 X-32 
JS’ $0 
Frames 85X83 x-32 
Reversed frames .. 3 X3 X-32 
224 
Depth of framing .. f 
| Bulb angle frames... 543 X-40 
ra) 
Frames 35x38 x-82 
Reversed frames ..| 34X3 X-82 
224 
Depth of framing .. 4} 
Bulb angle frames... 6 X3 X-38 
. fo 


3 x8 _X-B2 


3X3 X32 


34 


5X3 X-28 
SSO 


84x38 x-32 
8 x38 x-32 
4 


54x38 x-40 
& Myo 


84 x3 x-32 
84x38 x-82 
4h 


6 X38 X-38 


i fe 


34 xB X-36 
BExX3 X-36 
44 


64xX3 X-32 
ds 


Feet, Feet, 
17 18 
Inches, Inches, 
3hx3 x-36 
3X3 X-36 
4 
6 X38 X-84 
ee Ll 
84x3 X-36 4 X83 x-84 
34x38 x-36 34x38 x-34 
4 5 
64x38 X-32 64x38 X-38 
Fis Fa a Ys 
4x3 x34 | 4 XB x-B4 
84x38 X-B4 4 X38 xX-B4 
5 bh 
64X38 X-38 7 X38 X:36 
Lys 


fe (bd 


45 x8 x-40 
4x8 X40 | 
} 

54 


74X38 X36 
4 EO } 


23 


23 


23h 


234 


Frames 

Reversed frames .. 

Depth of framing.. 

Angle or bulb 
angle frames| 

Frames 

Reversed frames .. 

Depth of framing.. 


Bulb angle frames,, 


Frames 
Reversed frames .. 
Depth of framing.. 


Bulb angle frames.,. 


Frames 
Reversed frames .. 
Depth of framing.. 


Bulb angle frames,, 


Inches. 
3h x 2h x -28 
8 x2) x-28 
4 


64x38 X-36 
5st 


34x38 x-80 
38 X8 xX-380 
4 


84x3 X-32 
3 X38 X-32 
4 


5k x3 x-40 
. Ad 


SIDE FRAMING. ees Me gh® ere 2, 


nt ULL SCANTLING SINGLE DECK VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


DEPTH (a) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 


Feet. 

14 
Inches, 
34x 8 x -32 
84 x 8 x -32 
4h 


6 X3X-38 
Y: So 


BEXS3 X-34 16%. B» 39 
MEO i gS gS S$ 


84x38 x-B4 


6 X3 X38 


7.0 


KB X-B4 
3 x8 x-84 
4} 

6 x8 x-42 


4k x3 X-34 
3 X38 X84 
5 
64x38 X:88 

ee 


8X8 X-84, 


. 


214 


Inches. 
34 X83 X-36 
34 X38 X +86 
45 


64 X 3x -32 
Sosa 


4 X8X-32 
4 X38X-32 
54 
6X3 X-46 


ys Fe ao 
4 bo- 


Sia 


Inches. 

4 X3X-34 
84 X83 x +84 
5 
64 X3X-38 
BS 
4 X8xX-34 
4 X3xX-34 
54 
7 X3X-36 


40°70 
45 X3X-36 
4 X3X-36 
6 


74 X3X-36 
1-80 


(SEE CONTINUATION.) 


Feet. Feet. Feet, 
17 18 19 
Inches. Inches. Inches, 

4 xX8x-B4 | 45x3x-38 | 5 x3 X38 
4 X8x-34 | 4 x8x-38 | 4 X38 X-38 
5} 5} 6 
7 X8X-+86| 7 X8x-44 | 74x38 x-40 
40 10 4/7 0 Za Je 
4kx83x-38 | 5 X3X-38 | 5 x8 x-42 
4 x8X-38 4 X3xX:38 | 4 X38 X-42 
54 6 6 
7 X8xX-44 | 7kx8x-40 | 8 X38 X-38 

lie Feige a \ IP se 
5 x3xX-38 | 5 x3x-42 | 5 x8 x-42 
4 X3X-38 | 4 X3x-42 | 44x8 x-42 
6 6 64 
74x3x-40 | 8 X3xX-38 | 8 X38 x-44 
(a: go /3- §S° Loctite hed 
5 x8x-88 | 5 x3x-42 | 5 x8 x-42 
44x3x-38 | 44x3x-38 | 5 x8 x-42 
64 64 7 
8 X8X-38 | 8 X3xX-44 | 8hxB x-42 
Le Al eR EY C'S ¢ B  s 
5 x8x-44 | BEX x-42 
5 X8xX-44 | 5 XB x-42 
ff Tk 
83 x3x-46 | 84x38 x-52 
1y¥-Oos /F-o 
5yx3 x-44 
5kx3 x-44 
8 
piveegtes |) same 
6 X38 x-42 
5yx8 x-42 
8} 
9« Je 50 94 X Bh x +44 
ar 30 areas 


‘ SIDE FRAMING. Geka MO TABLE 
FULL SCANTLING SINGLE DECK VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. (SEE CONTINUAT 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 


Inches, 


Frames 


Reversed frames .. 


Depth of framing .. 


Bulb angle frames... 


Frames 


Reversed frames 


Depth of framing .. 


Bulb angle frames.. 


Feet. 


20 


‘Inches. 

5 X3 X-388 
44xX3 X-38 
64 
8 X38 X38 


“3- G35" 


5 X38 X42 


- 45X38 x42 


63 


8 X38 X-44 
(to 


Feet. 


21 


Inches, 


5 X38 X-42 
5 X38 X-42 
zh 


&kx3 x-42 
1b bt $ 


Feet. 
22 


Frames 


Reversed frames .. 


Depth of framing .. 


Bulb angle frames... 


Frames 


Reversed frames .. 
Depth of framing .. 


Bulb angle frames. .| 


‘7 JIS 


Frames 


Reversed frames 


Depth of framing... 


Bulb angle frames ., 


Frames 


Reversed frames .. 
Depth of framing .. 


Bulb angle frames. . 


55x83 x-40 
44x38 x-40 
7 
8 X38 X-52 


1I°° oS 


55x38 x-40 
5 X38 X-40 


74 
84x38 x-48 


BEX38 x-40 


-| 5&X38 x-40 


8 


9 X38 xX-42 
9 6S" 


6 X38 X-38 
5} X 84 X -88 
84 


94 xX 84 x -44 
m/ + Pub 


6 X38 X-42 
54 x 34 x -42 
85 
94 x 84 x -52 
a3-20 


54x83 x-40 
5 x3 x-40 
74 


8b x3 x-48 
A GS 


5k X83 X-44 
5 X38 X44 


7% 
9 x8 x-42 


AE AS” 


BEX8 x-44 
5ExX8 X-44 
8 


9 X8 x-50 
“0° 2o 


6 X38 x-40 
54 x 34 x -40 
85 


94 x 34 xX -48 
22-30 


6 x8 x-42 
6 X 34x -42 
9 


a x bs x -50 
IS 


5k x8 X-44 
5 X38 X44 


74 


9/83 x42 | 
LES” 


5EX3 x-44 
BEX3 x-44 
8 


9 X38 X-50 
ao a 


6 X38 x-40 
5} x 8h x -40 
83 


9} x Bh X-48 
42 Bo 


6 X38 x-40 
6 x34x-40 
obs 

10 X 34 x -46 


64x38 x-42 
6 xX3}x-42 
95 


105 x 35 x -46 
27. Sr : 


6 X38 x-40 
5} x 85 x -40 
85 


94 x 34 x -48 
22-3 


6 X38 X-40 
6 x3hx-40 
9 
10 x3}x-46 
Bite OS” 

6 X38 X-42 
6 X34x-42 
9 


10 X85X-50 
a8"* BS- 


64X38 x-42 
6 x3hx-42 
ob 
10} x 34 x -46 


24 So : 


64X38 x-44 
6 X8hx-44 
% 


10} X 34 X +48 aimee! “58 


_42F 0 


64x8 xX-44 
64 X 84 x -44 
10 


@ 
+) 
¥ 
+ 


i 
CD 


wal 


i 
| o. 

| eee 

a | ee Pie. 


Pes ©) 


+ 
a | 
y 
| 
; 


poo 


SPACING. 


Inches, 


25 


254 


26 


> 264 


27 


274 


28 


TYPE OF 


Frames.. 


Reversed frames .. 


Depth of framing .. 


Bulb angle frames., 


Frames,, 


Reversed frames .. 
Depth of framing .. 


Bulb angle frames. . 


FYAMOS.. 2. os 
Reversed frames .. 
Depth of framing .. 


Bulb angle frames.. 


Frames... 


Reversed frames .. 


Depth of framing .. 


Bulb angle frames., 


Frames... 


Reversed frames ., 


Depth of framing .. 


Bulb angle frames.. 


Frames... .. .. 


Reversed frames .. 


Depth of framing .. 


Bulb angle frames.. 


FRAMING IN 
PEAKS. 


Inches, a. 
4k x8 x36 
8 X38 X-36 

5 
64x38 x-44 


G. IS- £S-3 $ 44 


5 x8 x-34 Vt 


8 X38 x-84 
53 


7 X38 X:36 
40°10 


5 X3 X36 
3X3 X-36 


5} 


7 X38 x-40 
A 


5 X38 X-38 
84x38 x-38 
54 


7X3 X44 


54 x 84 x -36 
3 X38 X-36 
6 
Th X 34 X +36 

a oF 
54 xX 84 X-38 
34x38 x-38 

6 
7h x 34 x -40 
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a ee a ee eee 


SIDE FRAMING, Sfen<nS cy? TaBLte Da 


FULL SCANTLING SINGLE DECK VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK AT SIDE. 


Feet, 


20 


Inches. 
6X83 x-42 
6 X 34 X-42 

9 
10 x 3} x +50 


Feet, 


Inches, 
64x38 x-42 
6 X34x-42 

4 
10} x 34 x -46 


64xX3 x-42 

Gh x 3h x42 
10 

10} x 34 x -52 


4G 0 


Feet, 


22 


Inches, 
64x38 x-42 
64 X 34 x -42 

10 

104 x 84 x +52 


2g. © 


64X3 X-46 
64 X 84 x -46 
10 


11 xX 34 x -50 
SI wf 


7 x8hx-44 
64 x 84 x +44. 
105 


11 X34 x-+54 
JZ: & 


Feet, 

23 
Inches, 
64X38 X-46 
64 X 34 xX +46 

10 


11x 84 x-50 
I/- wt 


7 X38 X-46 


64 x 34 x -46 
104 
11} x 34 x-48 


Tie / 


7 X8hx-44 

7 X8hx-44 
11 

114 x 34 x -50 


Thee 
el Oat 


7 X8hx-48 
7 x8}x-48 
11 


114 x 34 x -60 
IAS 


54 x 34 x-40 
34x3 x-40 


6 
7h X 84 x -44 
At 


Feet, 
24 


Inches, 


7 X83 X-46 

7 xX8hx-46 
11 

114 x 34 x -54 
ISL 

7 X8}x-48 

7 X3hx-48 
11 


114 x 34 x -60 
IYI 


7k x 84 X -48 
7 x3hx-48 
11} 


12 x3} x-56 
IGS 


8 x3hx-48 

7 X8hx-48 
12 

12 x34x-66 


A ae / 


few Ware Dire 38 C 


a 6. 


¢ 


D 


26 


27 


28 


29 


FRAME 


SPACING. 


Inches, 


25 


254 


26 


265 


27 


Reversed frames .. 


Depth of framing .. 


Bulb angle frames.. 


FYAMOS.,. 2. 02 0s 


Reversed frames .. 


Depth of framing .. 


Bulb angle frames.. 


Frames... .. .. .«.| 


Reversed frames .. 


Depth of framing .. 


Bulb angle frames.. 


Frames,. 


Reversed frames .. 


Depth of framing .. 


Bulb angle or 
Channel frames) 


FYaMes.. 2. 20 os 


Reversed frames .. 


Depth of framing .. 


Channel frames 


Frames.. .. oo 


Reversed frames .. 


Depth of framing .. 


Channel frames 


Frames.. .. .. .. 


Reversed frames ., 


Depth of framing .. 


Channel frames 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO DECK ATSIDE. 


7h X 35 X +48 
7 X34x-48 
114 


12 xX384x-56 
IG. 5° 


8 X3}x-48 
7 X85X-48 
12 
12 x34x-66 


Mas 
8 x34x-48 
7h X 34 x -48 
124 


| 12 X 84 x 34 x +54 


bt hy b 
8 x3hx-48 
8 x3hx-48 


13 


| 12 x4x4x-50 


AG. 0° 


8 xX3hx-48 
7h X 35 x -48 
123 


12 x 34 x 84 x -54 


Ab mt & 


8 xX3}x-48 

8 x3hx-48 
13 

12x4x4x-50 


8} x 34 x -48 
8 x3}x-48 
13} 
12X4X4xX-58 


9x4 X48 
8x 3} x -48 
14 


138 xX4x4xX-50 
JS2-6 
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7 2- f 


os 
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SIDE FRAMING. <1“ tapte Qa 


FULL SCANTLING SINGLE DECK VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. ~ 


84 x 34 x -48 
8 x3hx-48 
13} 
12x4x4xX-58 


9 x4 x-48 
8 x3Bhx-48 
14 


13x4x4x-50 
J2-6 


9 x4 xX-52 
84 x 84 X52 
14 


13xX4x4X-58 
Je°s~ 


Inches, 


9 x4 X-52 
84 x 34 x +52 
14 


18X4x4x-58 
St I 


9 X4 X-54 
84 x 34 x -54 
14 
13xX4x4x-62 
SP 


9xX4x-+58 


84x 34 x -58 


14 


14X4X4X-+56 
of F. 


TYPE OF 


Angle or bulb 


caret a te ye X-3815 X38 xX-+36 


‘| Depth of framing 


Angle or bulb 
angle frames 


64xXB x-84 


BEX 3X-B4 
age 


~ Feet, 


13 


Inches, 


54X38 x-+34 


__| Reversed frames..| 3 X24 X-30]3 x8 x-82 


| 
Depth of framing 


Angle or bulb 
angle frames 


Frames .. .. « 
Reversed frames,. 
Depth of framing 
Bulb angle frames 
Frames .. .. «. 
Reversed frames., 
Depth of framing 


Bulb angle frames 


Reversed frames..|3 X8 X-34/34X3 X-36) 


64xX8 x-36 
SO 

3} x3 x-30 

3 X38 X-30 
4. 

5eXB X-34 
F. 9S 

35x38 x-82 

8 X8 X-32 
4 

54 x8 x40 


Oe 


5} x3 x+40 


34x38 X-+30 

34x83 x+30 
45 

6 X38 X:32 

——_4+2— 

35X38 x82 

85 x8 x+82 
45 


6 X3 X-38 


LASTS 
Bhx3 x-86 
35x3 x-+36 

4h 
64x38 x+32 

GSS 
4 X38 X:34 
85x38 x+34 

5 
64 x3 X +88 
CIS 


4 X38 X:36 


5 


| 


3h x8 X-32 


| 38 x3 x -82 


4 
5x8 x40 
6 yo 
34 x3 x-30 
34 x8. Xx +80 
45 


6 X3X-+32 


35X38 xX -32 
34 X83 X-82 
45 
6 X3X-38 
VAR mi 
34 X 3.x +36 
3h x 3 X-36 
45 


64 x 3 Xx -B2 
LIF 


3h x8 X -B2 

34 x 3 xX -32 
44 

6 X38X-38 


4 X3%X-30 
34 x3 x-80 
5 
6 X38x-44 


7. © —|- 7: aS 


4 X3xX-32 
3k x8 Xx -B2 
5 
65 X83 x+34 


a SEL 


4 X3X-36 
34x 3x -36 
5 
64 X38 x +44 


4 X3X-+34 
85X38 x +34 
5 
64 xX 3 x-38 
wy 4 fies} 
4 xX3X-36 
34 X 8 X36 
5 
64X38 x-44 
Lp PAF b) x 
4 X8xX-34 
4 X3X-34 
5} 


7 X3X-36 
Aho 


Feet, 


14) 


Inches. — 


4 X3X-B4 
4 xX8X-84 
5} 

7 X8xX-86 
£0+/0 
44 x3 x -82 
4 X3X-82 
6 


7 x8x-40 
o-h 


4 X8X-84 
8h x3 x -34 
5 
65 X3X+38 
uF NS" 0 
4 .X3X-36 
34 X83 X-36 
5° 
64 x3 xX -44 
GIF 


4 X8X-86 
4 X3X-36 
5} 


7 xX8x-40 
10. & 


44 X83 X-B4 
4 X3X-34 
6 


44 X38 X +36 
4 X3X°36 
6 
7k X83 X +36 


il. 2: ME ES PS 


4} x38 x +36 
4 X3X-36 
6 


a 
“15 


Inches, 


44 x3 x +36 
4 X3X-+36 
6 
7X3 X-36 
Vie 
45 x3 X +36 
4 X8X-36 
6 
7h xX 8X-36 


44 X 3X +36 
44 xX 3.X +36 
64 


7 X8x-46 | 7kx83x-86 | 74x38 X-46 


_ #2 


VA 


44 xX3X-34_ 


34x38 x84 | 


54 


6 X83 X-42|/64x3 x+44) 7. x8 x-36 


44 x8 x -34 
4 X3xX'34 
6 
7 X8x-46 


F-o 38 


45%3%-36 | 44x3x-36 | 5 x3x-40 
4 X8x-36 | 44x3x-36 | 44x3x-40 


6 


7EX8BX-36 | 7hX3X-46 | 8 xBX-40 


64 


6h 


‘ 
Lacs 
ean 


" 
a: a 
~ tai 


LL = 


ea 


16 


Inches. 


44 x3 xX-36 
44X83 xX-36 
64 
7k X3X-+46 

43> O5~ 

5 X3X-36 

4k xX3X-36. 
7 

8 x8x-42 


5 X3xX-38 

5 X3x 38 
7 

8 X8x-46 | 


. oF 
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ie 
a SIDE FRAMING. 
4 5.",FULL, SCANTLING VESSELS—FLUSH_ DECK. 


FRAME 


TABLE & : 

(SEE CONTINUATION.) 
DEPTH (ad) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
SPACING. Feet, | Feet, | 


4 
a “ 
Feet. 
18 


I Feet. 
a+ 


Tnehes. 


Feet. 
20 


&o., are required, 


and retained py him. 


Feet. Feet. Feet. 
21 22 23 24 
=r 
Inches. Inches. Inches, Inches. 
ea} a a} i is i 
a es \ We ces 
5. Es came el a | 
re 2 ib ess i 
Co s ae ' 
a, 5 \ i 
=a) ' > 3 
- } — 3 
3 =) 
pes 
= 
oS 
— 


where reports, 


ee 


every instance 


in 


Custodian thereof, 


Report ee mee 


This form is to be filled UP 


State nature of documen 
Port. an eee 


Name of Veneer 


N.B 


ee urs, x -42 
Depth of framing 74 7 
Bulb angle frames 8} X3x-44 8x 3x +52 


fb A S7 


Lrg 


TYPE OF 


Frames .. . 


Bulb angle frames 


Frames .. 


. | Depth of framing 


FRAMING. 
7 


Frames .. .. 


Depth of framing 


Bulb angle frames 


Reversed frames,, 


Depth of framing 


Frames .. .. .. 
Reversed frames,. 


Depth of framing 


Frames .. .. 


Depth of framing 


Bulb angle frames 


Frames .. .. 


Depth of framing 


Frames .. .. 


Depth of framing 


FRAMING IN 
PEAKS. 


Inches, 


[4 X38 X36 


Reversed frames,,| 3 X 3 X +36 


4h 
64 X 3X +32 
rn 
..| 44 xX 8X 84 
8 X3X-34 
5 
64 X3X-38 
fy s” 
44 x 3X -36 


38 X3X-36 
5 


Bulb angle frames| 64 X 3 X +44 


a Be | 


{5 X3X-36 


5% 


7 X3x-40 
10° 6 


. | 55X38 X-88 


Reversed frames..|3 X 3 X38 


by 


Bulb dias frames) 7 X 3X44 


l-o 


| DX BX +40 


Reversed frames... 3 X 3 X-40 


5} 


Bulb angle frames| 74 X 3 X -36 


eS saa 


..| 5k X 8 X +42 


Reversed frames,.) 3 X 3 X -42 


54 


Bulb angle frames| 74 X 3 X +38 


a 


ey 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


Feet, 
8 
Inches. 
44 x 34 x -84 
3 x3hx-34 
5 


7X 84 X +36 
Lo /0 


44 x 34 x -36 
3 x35x:36 
5 


7 X38} x-40 
(lb 


5 x35x-36 
3 x34x-36 
5} 


74 X 33 x -36 
4 


5 x3)x-38 


Reversed frames..| 8 X83 X -36 |34 X34 X -38 


54 


7k X 34 x -40 
/a- z 


5 X8hx-42 
34 X34 x -42 
54 


7k X 34 X +48 
__ Si bt 


54 x 34 x -40 
34 x 34 x -40 
6 
8 x3hx-42 


hike * be 5 
54 x 34 x -42 
84 x 34 x -42 
6 
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SIDE FRAMING. 
FULL SCANTLING VESSELS—FLUSH DECK. 


Feet, 


10 


. Inches, 
44 x 8 x -36 
3 X34 x-36 

5 


7 x3hx-40 
Zo: & 


44 x 34 x +36 
34 x 34 x -36 
5} 


7k X 34 X -36 
44h £ 


5 x3} x-38 
34 x 34 x -38 
55 


74 x 34 x -40 
fae 3 


5 X34x-40 
34 x 34 x -40 
54 


7h X 3h X44 
(2-4 


5 xBhx-38 
4 X34 X-38 
6 
7k x 34 x +50 
JS 
5k x 84 Xx -42 
34 x 34 x -42 

6- 
8 X3hx-46 
LEO §- 
5s X Bh X44 
3h x 8h x -44 
6 


8 x3hx-46 
SS OS 


8 x3}x-50 
SS, 


Feet, 


12 


Inches, 

44 x 35 x +36 
34 x 34 x -36 
5} 
7k X 84 X -36 
jase a aml 
44 x 34 x -38 
4 x8hx 38 
5} 

74 x 84 x -40 


44:8. 
5 xX8hx-42 
3h X 34 x -42 
5b 


Tk X 84 x -48 
Ah he 


x 85 x -40 
x 84 x -40 
6 


8 x34x-42 
(4b tg 8 


5 xX8hx-42 


4 X34x-42 
6 


8 x84 x-46 


SOS” 


Feet, 


13 


Inches, 
4k x 84 x -38 
4 x84x-38 
54 


7% X 84 x -40 
fa: J 


4} x 84 x -42 
4 x34x-42 
5} 


7h x 34 x -48 
72 

5 x8hx-40 

4 x3}x-40 
6 


8 x84x-42 

A ke bebe 3” 
5 xX8hx-42 
x 84 x -42 


6 


4 


8 X34 x-46 
MF os" 


5 x3hx«-40 
4k x 34 x -40 
64 


8 x3hx-50 
LEY 


Feet, 


14 


Inches, 
5 x85 x-38 
4 x8hx-38 
6 


8 x3} x-38 
fj. £75" 


5 x34}x-40 
4 x3} x-40 
6 
8 x3} x-42 


pie Lae 

5 x8hx-42 

4 xX8hx-42 
6 


8 xX 3} X +46 
PA BY FB 


Feet, 
15 
Inches, 
5 x3hx-40 
4 x8x-40 
6 


8 x38hx-42 
Lf aS 


5 x8}x-40 
44 x 35 x -40 
64 
8 x3}x-50 
‘StF 
5 x8hx-42 
4h x 84 x -42 
. 64 "4 
76-%$ 
84 x 34 x -42 


1b 


TABLE O 


(SEE CONTINUATION.) 


Feet. 
16 
Inches, 
5 x384x-40 
44 x 3) x -40 
64 


8 x38}x-50 
na ae 


5 x84x-40 
5 x34 x-40 
7 


8h x 34 x +48 
L722 


5 x84x-42 
5 X3hx-42 
if 
/¥-2 
84 x 84 x 52 


ta 


5 x84 x-40 
4} x 34 x -40 
64 
8 x3hx-50 
JEM. 

5 x38hx-38 
5 x3hx-38 
4 


8h x 84 x -42 
eS 


54 x 34 x -40 
4 x34x-40 
64 


8 x38}x-50 
ey 


5 xX 3h x -42 
4 x8hx-42 
64 


8h x 34 x -42 
i id tal 


54 x 84 x -40 
4h x 84 x -40 


7 
é 


5 x3}x-40 
5 x8hx-40 
7 
8h x 34 x -48 

yf 2 


5 x8 x-42 
5 x3} x-42 
7 


8} x 84 x +52 
ceed Se 


5} x 34 x -40 


5 x8hx-44 
5 X3hx-44 
7 


9 x8hx-42 
_ AE FF 


5} X 84 X-42 
5 x8hx-42 
74 


9 x3} x-48 
__ 48 Is" 


54 x 8h X44 


5 xX84x-4015 x38hx-44 


74 


7h 


84 x 84 x-489 x3hx-44/9 x85 X-52 


LY Sz 


5} x 34 x -42 


4 x3hx-42 
64 


84 x 34 x -42 
4a” 


5} x 84 x -40 


44 x 35 x -40 
7 


x 85 x 48 
“¥. Sa 


8h 


54 x 8h x -44 
44 x 34 x +44 
7 


9 x3hx-42 
‘§ 3S- 


4 


-7 
ae 


5} X 84 x -42 
5 x3hx-42 


74 


9 x8hx-48 


(@. 4&5" 


Zo: §J- 
5} x 84 x -46 
5 x3hx-46 

74 


Feet, 
17 
Inches, 
5 x8}x-40 
5 x8hx-40 
7 


84 x 84 x +48 
17-5 


5 x 8hX+44 
5 x8} x*4 
7 


9 x3hx-42 
4G fo 
5k x 84 x -42) 
5 x8hx-42 
74 


9 x3hx-48 
4G. ES" 


5} x 84 x +44 
5 X84 x-44 
74 


9 x3hx-52 
20 SS™ 


5} x Bh x +46 
5 x3} x-46 
7 
9% X 34 x +44 


as FS- 
6 x38hx-44I 
5 x3hx-44 
8 


94 x 34 x +48) 
2/2. Je 


6 x3hx-46 
5 x8hx-46 
8 


94 x 84 x -44 
2 5G 


9b x 8h x5] 


2320 


= 
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SIDE FRAMING. 
FULL SCANTLING VESSELS—FLUSH DECK. 


TABLE 3 


(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, AND FROM 


R 


i 


TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
FRAME TYPE OF ici 
D SPACING.| FRAMING. Feet, Feet, Feet, Feet, Feet, Feet, Feet, Feet, 
18 19 20 21 22 23 24 25 
| - 
Feet, Inches, Inches. Inches, Inches, Inches, Inches, | Inches, Inches, Inches, 
Frames .. .. ..| 54 X34 X-40) 54x 34 x-44 
Reversed frames... 5 X34X-40) 5 X35 X-44 
26 26 
Depth of framing 74 | 74 
| 
Bulb angle frames) 9 X34x-441 9 X34 x-52 
Se an 79-2 20 FF" 
Frames .. | 54x85 x-44) 55x 8h x-441 6 x85 x-44 
«| 1 
bs | \ Reversed frames..| 5 X3}x-44) 54 x3hx-44) 55x 3h x-44 
£| 26 
Depth of framing 7 8 8} 
Bulb angle frames) 9 X34 X-52| 94 x 3} x-48/10 x85 x-46 
ao 's3-__|. snd. Ate ISH oe 
Frames .. .. ..| 5535 X-46) 54x35 Xx-46) 6 XB5X-46) 6 X34 X-46 
=A Reversed frames..| 5 X35 x-46| 55 x 3} x-46) 55x35 x-46) 6 x35 x-46 
27 
Depth of framing 7% 8 8} 9 
Bulb angle frames| 95 x 35 X-44| 95 x 84 x-52/10 x 84 x-50/10} x 35 x -46 
al IS LP 2 | APT 2Y¥ I~ 
Frames .. .. ..| 54 X35X-44| 6 XBhX-44) 6 X35X-46) 65 X35 X-46) 64 x 35 x -46) 
5 \ Reversed frames..| 5} X 34 X-44) 55x84 x-44) 6 XB5X-46) 6 X35 X46) 64x 3h x46) | 
27 
Depth of framing 8 8} 9 9} 10 
Bulb angle frames| 94 X 35 X-48/10 x34 x -46/105 X 35 X -46/105 X 85 X-D4/11 x 35 X-50 
22.35 Pt: df Ay: 29-8 ln : ee 
Frames .. .. ..| 54 X35X-46) 6 X34x-44) 64x35 x-44) 65 x 35 x-48) 64 x 35 x-48] 7 X35 Xx-48) 
60 Reversed frames..| 54 X 34 X-46| 6 x34X-44| 6 x3} x-44) 6 X35 X-48] 64 x35 x-48) 65 x 35 x -48 
28 
Depth of framing 8 9 9 , 94 10 104 
~ ! Y 
Bulb angle frames| 94 X 34 X-52/10 x 34 x -54/104 x 34 x -50/104 x 34 X-58|11 x 35 x -56/114 x 84 x -50 
42-2 wi 70 oF S— go’ J~ G2-G bt of, 
Frames .. .. ..| 6 X34X-+44| 6 X34X-46| 64x34X-46) 7 X8hX-46) 7 xBhX-48) 7 X3hX-48| 74X34 X48 
$1 1 Reversed frames.. 5} x Bb x 44 6 x Bh x-46| 6 x3hx-46) 6 x3hx-46) 64x 3hx-48) 7 xX84Xx-48) 7 X BEX -48 : 
285 1 
Depth of framing 8h 9 94 10 104 11 14 si 
Bulb angle frames\10 x 84 x -46/104 x 34 X -46|104 x 84 X-54)11 x 84 x -50/114 x 84 x -50/114 x 84 x 60/12 x35 X-56 
Lig: Fb- 27. S- 2G JS~ aoa GeF z2.\' 223 SG 6 
rrames .. .. ..| 6 X3hX-44| 64x 34X-44| 64x 34%-48| 7 x84x-48| 7 x84X-50, 7 xXB4X-50| 74XB4X-50] 8 X34X-52 
| 
¢9 Reversed frames..| 6 X34X-44| 6 x8hx-44| 6 x34x-48| 6 x34%-48| 64x 34x-50| 7 xB4X-50| 7 X84X-50] 74x 84X-52 
29 
Depth of framing 9 94 95 10 105 11 113 12 A 
Buthansel framesi10 X 34 X-54\104 x Bh x -BO|104 X B4 X-58IL1_ x Bh X-D6/11} x 3} X-56] 12x Bh x-5212 x B4 x -6212 x 3h xBhX-56 
Zi 3v Ving Jf (5 32-2 % 3, Sh 3. Rete b bt SZ bb Z 


Frames 


Reversed frames ., 
Depth of framing. 


Bulb angle frames. .! 


Frames 


Reversed frames .. 
Depth of framing.. 


Bulb angle frames... 


Frames 


Reversed frames ., 


Depth of framing..| 


Bulb angle frames.. 


Frames 


Reversed frames ., 


Depth of framing... 


Bulb angle frames., 


Frames 


Reversed frames .. 
Depth of framing... 


Bulb angle frames.. 


- 


| Frames... .. 


Reversed frames .. 
' Depth of framing .. 


Bulb angle frames.. 


a? Ya 


_ SIDE. FRAMING. 


Fa 


FULL SCANTLING VESSELS—FLUSH DECK. 


\” FRAMING IN| | 


PEAKS. 


(SEE CONTINUATION.) 


: = : ra 
DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE, | 


Feet. 


8 


Inches, * 
6 x3 x-40 
8 X3 xX-40 
6 
4X3 x-44 


Inches, 

6 x3kx-40 
34 X 34 X40 
6h 
8. x8) x-50 


a 


Feet, ~ 


10 


Inches. 


6 x3bx-42 


34 x 34 x -42 
64 


8h x 84 x: 
Me S- 


' 


6 x3 x-40u' 6 x3hx-40 


8hx3 x-40 
64 
8 X38 x-40 
Lb 1K 


4 x3}x-40 
7 


84 x Bh x -48 


LY S42. 


ria 
6hxX8 x40 4]? 6hx Bh x 42 


8}x3 x-40 
7 


8hx38 x-40 
1b is 


34 x 35x +42 
re 


84 x 34 x -52 
18 


6 X3hx: 
4 x3hx- 
7 


84 x 8} x: 
SE 2 


64 x 34 x -40 
4 x3}x-40 


7% 


9 x3hx-44 
4G. 2- 


64 x3 x -42 
84 x BYX:42 | 
7 
9 x 3h x40 


64 x34 x-40 


4 xX Bhx+40. 


74 
9 x34x-44 
fg. 2 


ace 

7 y 34 x -40 

3h x 3h x-40 
74 


9 x8hx-44 
bee tad] 


7 X3hx-40 
4 X8hx-40 
8 


94 x3) x +42” 
20 §S 


7 x84x-42 
3h x 84x -42 
74 


9 x3hx-48 
SG. BS~ 


TEX Bh x -42 
84 x 34x -42 
i 
obx 8h -46— 
a es 


7 X38) X42 
4 X3kx-42 
x. 


94 x Bh x +46 
Ee 


74x 84 x-44 


34 x 34 x -44 
8 

9} x BE X +48 
2. 3 


6EXBhX 42 


4 xX8hx-42 
73 


9 X34x-48 
14 fs 


7 x8hx-4? 
4 X84.x+42 
8 


94 x 34 x -46 
at FS" 


Feet. 
12 
Inches, 

6 X34x-40 
4 x3hx-40 
7 
8} x 35 x +48 


a> Ah: 2 


6 x3} x -40 
44 x 34 x-40 
75 
9 x8hx-44 

(G2 
64 X 34 x -42 
4 x8hx-42 
is 


9 x34x-48 
1G. §S- 


64 X 84 x -40 
4k x 34 x -40 
8 


94 x 34 X +42 
Zo fr 


7 X3hx-44 
4 x3hx-44 
8 


9X 38hX48 | 
72 7 


7 XB8hxX-44. 


4 x8hx-44 
8 


9k X 84 x -48 
a2. 3. 


TX SX +46» 


3h x Bh x-46 
8 

94 X Bh x +52 

£2 2 


7 X3hxX-46 
4 x8hx-46 
8 


94 X 34 xX +52 
J2 2 


Tk X 84x -46 
4 xX34x-46 
8h 


(10 x3hx-50 
aso 3 3 


Feet. 


18 


Inches, 

6 x3} x-42 
4 X3hx-42 
7 
8} x 84 x -52 


6 X8}x-42 
43 x 34 x -42 
74 
9 x3}x-48 


ee a Ff eee 


64 x 84 x -40 
43 x 35 x -40 
8 


93 x 84 x -42 
20 5S 


64 X 84 x -44 
44 x 34 x -44 
8 


94 X 3h x -48 
42 go 


7 x3hx-46 
4 X3hX-46 
8 
94 x 34 x -52 


— ¢ > 


7 x3hx-46 
44 x 34x -46 
8h 


10. x 34 x-50 
Frade! od 


Th X 84 X44. 
44 x 34 x-44 
9 
10 x3bx-54 


i 
~"“Feet, 


14 
Inches, - 
6 x3) x-42 
4h x 34 x -42 
aan 
a =e 


9 x3bx-48 
“GF IS- 


ert = pesos ze 


6 x8bx-40 
5 X8yXx-40 
8 1 

94 X Bh x +42 
23 fs 


64X85 x-42 — 
4k x 84 x-42 
8 


94 x 34 x -46 
Ar ts: 


64 X 34 Xx -46 
4h x 84X46 
8 


94 x 8h x 52 - 
az 


7 X8hx-44 
4h x 8h x -44 
8h 
10 x Bh X46 


i aap JE 


7 x8hx-44 
5 xX8hx-44 
e 


10 x3hx-54 
26-3 


Thx BhxX-46 | 
44 x 35 x46 


| 
| 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
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SIDE FRAMING. « 
FULL SCANTLING VESSELS—FLUSH DECK. 


TABLE O 


(SEE CONTINUATION.) 


>, he 


| FRAME TYPE OF - 
D | SPACING, FRAMING, Feet. ” Feet. Feet. Feet, Feet, Feet. 
| 15 16 17 18 19 20 
y 2 
= —— t 
Inches. | Inches, Inches. Inches, Inches. Inches, Inches, 
| Frames 6 x8} x-42 G6 X3ExX46 | 6 X35Xx-46 6 x3hx-46 63 x 34 x -46 64 x 34 x -46 
| Reversed frames 3 5 x 8.x -42 5 x8hx-46 54 x 34 xX -46 6 x34 x-46 6 x3x-46-| 6)x3hx-46 
33 205 | ; ; ° 2 
Depth of framing. | 8 8 85 9 9} 10 
Bulb angle frames.. 94 X 84 x +46 94x 84 X52 10 x35x-50 105 X3aX “46 10} x 3} x +54 1 x3hx-50 | 
! ae ay 8S 23 2 aS” IS. (A: a 2a e/a Pam | 
ae a es-- ] | 
| | Frames 6 xBhX44 6 x8hx48 | 6 x8hx-48 6 x3hx-48 | 6bx3hx-48 | 64x8hx-50 
in | 
: | "Reversed frames... 5 X34X-44 5 xX84x-+48 5} x34 x-48 6 x3) x-48 6 X3}x-48 63 x 84 x -50 
«84 30 4 J 
| | Depth of framing.. 8 8 8} 9 : 94 10 
| Bulbangleframes.., 94 X3hX-48 | 10x 3} X-46 10 x.3} x “54 103 x 84 x -50 10} x 34 x -58 11} x 85 x -48 
; | 7 aero Le F_ Lip - FS” Ze F 29'S Jo-F- Fea ¢- 
; a 
; Frames 63 x 84 x -46 64 x 84 x -46 64 x 34. x-46 63 X 84 x -48 64 x 34 x -48 7 X8hx-48 | 
| Reversed frames .. 4k x 3h X 46 5 xX 34 x 46 5} x 84 x -46 6 X 3} XxX -48 63 x 3 x +48 63 x 3} X48 
35 304 | . ; 
Depth of framingi.. 8 84 9 9} 10 . 104 
Bulb angle frames. 94 x 34 x +52 10 x34x-50 104 x 34 x -46 104 x 35 X-58 11x 3} x -56 114 x 3} x +50 
Shee fee IS? SS— ax Ss Jo- $7 32-2. tgs ¥ E < 
| Frames 64 x 84 xX -46 64 x 84 x -48 63 X 84 X-50 64 x 34 x -50 64 x 8} x -50 ipo 3h x +50 
| Reversed frames... [5 X 34 x +46 5 X 34 X48 5} x 34 x +50 6 X 3 x +50 64 x 3} x +50 6} x 3} x +50 
36 31 | = 
| Depth of framing... 8} sh 9 9 vate LD 104 
| | Bulb angle frames... 10 X 34 X-50 10x8hx-54 | 10kx3hx-54 | 11 x3hx-50 | 114x8hx-48 | 11d> 
af of EE Sr ae ab 8 _ 29. Sf IM: ok Te» 
: 
| Frames 7 X8}x-48 7 x8hx-48 7 X8hx-48 7 xX8hx-48 7 x3}x-50 7 x33X-50 
| 
| Reversed frames... 44x 84-48 5 X8hx-48 54 X84 X-48 6 xX8hx-48 64 x 34 x-50 7 x3kx-50 
87 81h | | . fic aa 
Depth of framing..| 8} 9 9} 10 104 11 , 
| Bulbangle frames... 10 X 34 X -D4 105 x3}x-50 | 105x8}x-58 11 X34x-56 115 x 85 x -56 12x 84x -52 
2 - FO+ S~ J 2. F-F EP ooo 
_ {Se _ 4-3. 2h 3 |. Ys i P| 
| Frames 7 X3hx-48 74x 34x -46 7k X 34 x -50 74 x 8% X +50 74 x 84 X -52 7k xX 84 X-52 1 
| Reversed frames... 5 X3bxX-48 | 5 XBhX-46 5 x3hx-50 54x85 x-50 64 x 84 xX +52 7 x8hx-52 
82 
| Depth of framing. 9 9} 93 10 105 
Bulb angle frames... 104 x84 X-50 105 x 83 x “54 il x3}x-50 113 x 84 x -48 113 x 84x -60 12 x 8b. 
\: .) i 29.5 ae wes. |. #22 oe 
| | Frames ~ 8 x3hx-46 8 x3hx-48 8 xX3hx-48 8 X3x-48 8 x8}x-50 8 x 
| Reversed frames... 44 x34 X-46 44 x 84x -48 5 x8hx-48 5k x 3h x -48 6 x3x-50 64x28 
| .82 ise 
| 4 Depth of framing .. 9} 9} 10 103 ce 3 | : uy 7 , 
| | Balbangle frames... 104 X 34x -54 10} x 84 x-58 11x 34 x-56 114 3}x-50 | 12 x3}x-52 12 x3h 
24... Jo -s- per Sip’ 35 3 bach 


FRAME 
SPACING. 


Inches, 


Depth of framing.. 
| Bulb angle or 


TYPE OF 
FRAMING. 
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SIDE FRAMING. 
FULL SCANTLING VESSELS—FLUSH DECK. 


TABLE 3 


(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


Feet, 


22 


Feet. 


23 


Feet, 


24 


Feet. 


25 


Feet, 


26 


Frames 


Reversed frames .. 


channel frames 


Frames 
Reversed frames .. 
Depth of framing .. 


Bulb angle or 
channel frames 


Inches, 
7 X3hx-48 
63 x 34 x -48 
10} 


114 x 84 x +50 
ot 


Inches, 
7h X 84 x -48 
6} x 34 x -48 
11 
114 x 34 x -60 


Inches, 
74 x 34 X +50 
7 x8hx-50 
114 


12 x34x-62 
Bef / 


Inches, 
74 x 34 x -50 
74 x 34 x -50 
12 


12 x 8} x 34 x +52 
K3 GF 


Inches, 


7 x3hx-50 
64 x 84 x +50 
104 


11} x 34 x -56 
3-3. 


_#y:- 3 
7h x 84 x -50 
64 x 84 x +50 

11 


12 x3}x-52 
IS F_ 


Frames 
Reversed frames .. 
Depth of framing... 


Bulb angle or | 
channel frames 


7 x8}x-50 
7 x8}x-50 
11 


12 x34x-52 
ELE) 


74 x 34 x -50 
7 x3hx-50 
114 


12 x3}x-62 
Cath 


Th x 84 x +52 
7h X 34 x +52 
114 


(12 x8}x-66 
had +/ 


8 xX3hx-52 
7h X 34 x -52 
12 


12 x 84 x 34 x -56 
AS*. bf 


8 x3hx-52 
74 X 34 x +52 
12 


12 x 34 x 84 x -56 
ely 


8 x8hx-54 
8 x8hx-54 
124 


12x4 x4 X-56 


Inches, 


8 x3hx-52 
8 x8hx-52 
124 


12xX4 x4 x-52 
wy ¢ 


4G I 
83 x 34 x -52 
8 x3} x-52 

13 


12x4 x4 x-58 
fO-/ 


85 X 34x: 
84 x 34 x: 
13} 


138x4 x4 
S36 


X +52 


| Bulb angle or 


Frames 


Reversed frames .. 


Depth of framing .. 


channel frames 


74 x 84 x +50 
7 x8bx-59 
11 
12 x3}x-56 


Frames 
Reversed frames ., 
Depth of framing.. 


Bulb angle or 
channel frames 


| Reversed frames .. 


Depth of framing .. 


Frames 


Channel! frames 


_9G- 3” 
74x 3h x50 
7 x8bx-50 

114 


12 x38} x-62 
; Ab hod 


74 x 34 x +50 
74 x 34 x -50 
12 


| 12 x 84 x B4 x -52 


43-9 


Th x 84 x -52 
7h X 84 x 52 
114 


12. x34 x-66 
he he/ 


8 x38)x-50 
7 x3hx-50 
12 


12 x 8b x 34 x -52 
43F 


8 x3hx-54 
74 X 84 X -54 
12 


12 x 84 x 84 x -58 
wee’2- 


84 x 84 x -52 
8 x3hx-52 
13 


12x4 x4 x-58 
sof 


8} x 34 x -52 
84 X 34 x -52 
18} 


13xX4 x4 X-+52 
Ste 


85 x 3h x- 
8h x 35 x: 
134 


1BxX4 X4 x-58 
Ce ae 


84 x 8h x -5e 
74 xX 84 x -52 
12} 


12x4 x4 xX-52 
Tb = 


8} x 84 x +54 


8 x38}x-54 


13 


13x4 x4 x-50 
Jf 2-@ 


84 x 84 x -56 
8} x 34 x -56 
18} 


13xX4 x4 x-58 
xa “S- 


8 x34 x-50 
74 x 34 x -50 
12} 


| 12x 34 x 84 x-58 
we 2 


8} x 84 x -52 
8 x3}x-52 
13 


12x4 x4 X-58 
yo / 


84 x 84 x -54 
8h x 84 x -54 
13} 


13x4 x4 x-54 
SR S~ 


9 x4 x-b4 
8} x 34 x “54 
14 


13xX4 x4 x-62 
Ae a 


8 x8hx-52 
74 X 84 x -52 
12 


-| 12 x 84 x 84 x -56 


Se 


8 x8} x-50 
8 x8x-50 
13 


12x4 x4 x-54 
Ss 


8 x 8hx-54 - 
8 x38hx-54 
13 
13x4 x4 x-50 


come 
f2 ec 


84 x 84 x -56 
8) x 84 x -56 
134 


13x4 x4 xX-58 
ky ae 


9 x4 xX-56 
8h x 84 x -56 
14 


14x4 x4 x-52 
SF. 


9 x4 xX-56 
8b x 34 x -56 
14 


14x4 x4 x-52 


aS ae 


9 x4 X-58 
8} x 34 x -58 
14 
14x4 x4 X-56 


98x4 x-54 
8h x4 x-54 
144 


15x4 x4 x-52 
6s 4 
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SIDE FRAMING. 
FULL SCANTLING VESSELS—FLUSH DECK. 


TABLE 3 


(SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 


BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK 4 SIDE. 


y 


TYPEOF | FRAMING IN ab neies 
FRAMING. PEAKS Feet. Feet. Feet. Feet. Feet. 
| | 8 10 12 13 14 
| Inches, Inches. Inches, Inches, | Inches, Inches, Inches, 
| | wrames 74 X34 X +44 74 X By X +46 8 x3hx-46 8 x3hx-44 8 X3hx-46 8 xX8hx-44 
| Reversed frames .. 34 X 34 X-44 34 x 34 x -46 34 X 34 x -46 4 xX3hx-44 4 X3X-46 44 x 34 X44 
| "| Depth of framing ..| 8 8 8 9 9 9 
| Bulb angle ca 94 X 3h X -50 94 x 34 x -52 10 x3}x-50 10 x3hx-54 10} x 34 X46 10} x 34 x -50 
| a 2% 23 2 aS” 3 S~ 2e-3 ay S- 25° S~ 
Frames 8 XBh X44 > 8 X34x-44 8 x3hx-46 8 X3hx-44 8 x3}x-46 8 X8hx-44 
| Reversed frames .. 34X34 X-44 4 x8hx-44 | 4 x8hx-46 44 x 84 x -44 44 x 34 x -46 5 xBhx-44 
| aie Depth of framing .. 8} 9 9 9} 9} 10 
| | pom angie trames..| 10 x3} X-46 10 x3$x-54- | 10) x34 x-46 105 x 34 x -50 104 x 35 X-54 105 x 35 x -58 
Pate IS~ 2.3 XP 25 47 2g Jo _S- 
Frames 8 X35xX-44 8 X85x-46 8 X3hx-48 8 X34x-46 8 X8)Xx-48 8 X35x-46 
Reversed frames .. 4 X 3% X-44 4 X34xX-46 4 X8}x-48 44 X 35 x -46 44 x 84 x -48 5 X3}x-46 
bape Depth of framing 2 9 9 9 94 9} 10 
| Bulb angle La! 10 x35 x-54 105 x 35 x -46 10} x 34 x -50 | 104 x 34 x +54. 104 x 34 x -58 vie 3b x -50 
| |_94 3 245- Zr | ag Jo = cai 
sie | 8 xBhx-46 8 xBkx-46 | 8 XBhx-48 | 8 xBhx-46 | 8 XBhX48 | 8 XBhX-46 
cimmeedaiame a! lk 34 x -46 4h x 34 x -46 44 x 34 x -48 5 xX34x-46 5 x8hx-48 5} X By X 46 
oh | Depth of framing .. 9 % 94 10 10 105 
| maz angle frames... 104 X 34 X-46 104 x 34 x -54 10} x 34 x -58 11 x3}x-50 11 X34 x-56 ¥x Bh X48 
ay. 5" LG. 5 Jo -§~ Hw 32-9 | Sue F 
| | Frames 8 X35 x-46 8 XB} x46 8 xX3hx-48 8 X3}x-46 8 X3hx-48 oes 
| “Reversed frames ... 44 X35 X46 5 X85x-46 5 X3hx-48 dk x Bb x -46 5k x 84 X +48 6 X3hxX-46 
| e Depth of framing x 94 10 10 | 105 105 11 
| Bulb angle frames... 104 X 34 X ‘D4 11 x3}x-50 11 X34X-56 | 114 x 35 x -48 114 x 35 «50 114 x 3h x +54 
2g-S I vd J2-¢ Ses Ie _y ISS 
Frames 8 xX3hx-46 8 x3hx-48 8 x3hx-50 8 xX3hx-48 8 xX34x-50 8 x8hx-48 
| Reversed frames ... 5 X34 X-46 5 xX3hx-48 5 x3hx-50 bk x 84 x +48 Dh X 85 X-50 6 X3hx-48 | 5 
ar Depth of framing ..| 10 10 10 103 105 11 
Bulb angle frames.. 11 X 3} X-50 11 X35 X-56 114 x 84 x -48 114 x 34 x -50 114 x 33 x-56 114 x 35 x -60 
Vie I 2g azey 4 Le an Re BE | 2¥ 3 
| on 8 x3kx-48 | 8 xBhx-48 | 8 x3hX-50 | 8 x3hx-48 | 8 xBhx-50 | 8 XBRXx-48° 
Reversed frames ..| 5 XSkX-48 5} x 84 X +48 54 x 84 x +50 6 x3hx-48 6 x3hx-50 64 x Bb X48 
~ Satta tibrimeatagt & 10 104 104 ul 11 Wb *. 
| Bulb angleframes..| 11 X84X-56 | 114x84x-50 | 114x384x-56 | 114x3hx-60 | 12 x3hx-52 | 12 xBh X56 
32: Sn c/Se eee ees 37 3 3 ZS 


296 


SIDE FRAMING. TABLE 3 
FULL SCANTLING VESSELS—FLUSH DECK. (SEE CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 


TYPE OF BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS TO LOWEST DECK AT SIDE. 


D 5 — —— - — 
| SPACING. | FRAMING. Feet, Feet, | Feet. | Feet, Feet, Feet. 
7 2 15° 16 17 18 19 20 
Fa . Feet, Inches, ; Tuches,  - Inches. Inches, Inches. Inches, Inches, 
, 
| Frames... ..| 8 X34X-48 8 x3} x-48 8 x3) x-48 8 X8hx-48 8 x3hx-50 8 X3}x-50 
| iS 48 Reversed frames ..| 44 X 34 X-48 5 X8hx-48 5k X 84 x -48 6 X34x-48 64 X 84 X +50 7 x8hx-50 
| Depth of framing .. o 10 10} 11 11} 12 
| Bulb angle or 1 : 
i channel frames) 104 X34 X-58 11 X34X-56 114 x 84 x-50 114 x 34 x -60 12° x84x-62  J12x34x3hx-52 
a > tee 32. o} : Z: 
+4 Jo -$ - Gg Ja( 9) 4 ay 3 eee | 4#ise 
: T : 

Frames .. .. ..| 8 X34X-48 8 x8}x-50 8 x8} x-48 8 X3hx-48 8 X84x-52 8 x85x-50 
| “a sa Reversed frames ..| 5 X34 X-48 5 x38hx-50 6 X34x-48 64 X 85 x -48 7 * X84 X52 74 x 34 x -50 | 
a Depth of framing .. 10 10 1 ree 114 124 | 
1 ? 

Dulichannel frames| 11 X8hX-b6 | 114x8}x-48 | 114x8}x-60 | 12 x3}x-56 | 12 x84x-66 |12x3hXx3hx-58 
JI2.- g Zz / a dy. os ‘ SIGS ed Aa-l wb 2 

Frames... .| 8 X34X*50 8 X85x-50 8 x8hx-50 8 x38} x-50 8 x8} x-52 8 X35 Xx-52 

Reversed frames ..| 5 X34 X-50 5} X34 x -50 6 X35 x-50 64 x 84 x-50 7h X 34 X-52 8 x384x-52 | 

Depth of framing .. 10 105 11 113 12 124 | 

Pulrgnannel frames| 11h X84X-48 | 11bx3hx-56 | 12 xBhx-52 | 12 xBhx-62 |12xBhXxBhXx-DE) 12x4x4x-d2 | 

ay. / ste ee eet ee ate Ts bt 5: beh AMG | 

Frames .. .. ..| 8 X34X-+50 8 x85x-50 | 8 X3x-50 8 x35x-50 8 X8hx+52 | 85 X3RX-52 | 

Reversed frames ..) 54 X 34 X-50 6 X34x-50 64 x 84 x +50 7 x8kx-50 | 8 x8kx-52° | 8 x84x-52 | 

Depth of framing .. 105 ll 11} 12 | 124 13 | 

Bulb angle or ‘ : ; 

channel frames) 114 x 34 x -56 12 X8kx-52 | 12 x8hx-62 |12x8)x34x-52| 12X4xK4x-52 | 12X4x4X-58 | 
96 3 IL-7. - Fle s wai 4Y. 6 Js 

“)4- aa ‘eat 1 STE = + = | 

* > oF ly nD 7 gl ohS ‘ A lye a 

Frames .. .. ..| 8 X84X-50 -8 X85x-50 8 X84x-52. 8 X85xX-52 8 x8hx-54 8} X 84 x -54 

Reversed frames ... 6 X 3} X-D0 64 X 84 X +50 7 xX3hx-52 7h X Bh X 52 8 X3)X-54 8 X8hXx-54 

Depth of framing .. 11 ‘11g 114 5 ls 124 13 

Bal 

Nchannel frames! 12 X8hX-52 | 12 x3hx-62 | 12 xBhx-66 12x84xBhx-56| 12x4xK4x-56 | 18K4x4x-50 
433 FS eae 4 bblel ot a -f FS Lt “Gg x | Sade e 
SOR 5B 3 ER Pcl Ne | ee 
_| Frames...) 8 X84 X-50 8 x3hx-50 8 X35 x52 8h x 84 x -54 84 X 84 x -54 

Reversed frames ..| 64 X 34 X +50 7x34 x-50 74 X 84 X +52 8 x8}x-52 84x 3h x-54 8) x 84 x +54 
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FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


(SEE CONTINUATION.) 


TYPE OF FRAMING IN 
FRAMING. PEAKS. Peet. Peet. Feet, Feet, vet. | Peet Feet, 
; ‘ 8 10 12 13 14 15 16 
Inches. Inches, Tnuches. Inches. Inches. Inches. Inches. Inches, 
Frames... «+ 5 XB X-B6/5 XBbX-36|5- X3B4X-B6/5 XB}X-38/5 XBEX-BB/5 X3hXB8/5 x BEX -BB | 5} x 3g X-B8 
Reversed frames ../3 X83 X-36/3 x 8h X+B6 | 34 x 8 x +86 4 X8hx-38 | 44 x 8b x38 | 44x 3h x-38/5 x3bX-38/5 x35 x38 
Depth of framing .. 5} 5} 6 6 64 64 7 7h 
Bulb angle frames../7 X3 X-40 | 74X34 X-36/ 74X35 -46/8 xX3hX-B8/8 XB4X-46/8 x34X-46 | 8h X 3h X42 | 8h X BEX +52 
fo ¢ sage 435-1 §- _|__ i PS- LEO §- \ AF SH Ae “#2 
Frames. .. -. «/5 X3 X-B8/5 X38hX-36/5 xB4X-38/5 x3Bbx-40/5 x3BhX-B8/5 XBhX-B8/5 x 3h x40 | 54x Bh X40 
Reversed frames ../ 35 X 3 X-38| 84 X BhX-B6/4 XB4X+38/4 x3bx-40| 45x 84X+38/5 XBHX-BB)5 XBEX-40/5 x 35X40 
Depth of framing .. bb 6 6 6 64 7 7 7% 
Bulb angle frames..)7 X3 X-44/75X3hX-46|/8 X34X-38/8 x Bh X42 /8 x Bk X46 | 8h x 84x -42 | 8X 3X 48/9 X35 X44 
Varo ABS" VOM £1 fre tg $-|__ “S OS |_| 6 Ge |Z ITH | _ 7g? 
Frames... .. .. «| 5} X34 X-36| 5} x Bh X-38 | 54 XB} X38 bb x Bb x 88 | 55 x Bh X +38 | 54 X 84 X40 | 54 X BE X40 | DF X 3h X 40 
Reversed frames ..| 3 X3 X-36| Bh X BhX-38|4 xBhX-BS)4 x3hX-B8/ 45x 3h X-BS/ 44x BEX 40/5 X BEX 40 | 55 XBR x 40 
Depth of framing .. 6 6 6} 16h 7 7 75 8 
Bulb angle frames. 7} X 3} X36) 8 X3hX-B8/8 x3hX-46/8 x 34X46 | 8h X34 x42 |8hX3EX 48/9 X BEX 44 | 99 X BH X AD 
ed g 12 9 5- Uf at Ye 18" OS" V/A tol ry: S2 “G2 te ff _| 
Frames.. .. -. --| 54X34 X-88/ 54x34 X-40| 55 x 84 x -38 5b X Bh X+B8 | 5}X 3X40) 6 X3zX BB 6 X 3h X -B8 | 6 x 8} x-38] 
Reversed frames ..| 34. X3 X:38|34X34X-40|4 X34 X-B8/ 44x34 x-B8 | 44x 3h xX -40 44x34 x38 | 5 X By X BB | 5} X 3h x “BS 
Depth of framing .. 6 6 64 7 7 74 8 84 
Bulb angle frames..! 7} X34 X-40/8 X34 X-42|8 x34X-46/ 85x 3h x-42| 85x Bh x 48 | 84x 34X-52/9 XBHX 48/95 x 3H x 44 
42.95 | Meg b- Vos | 4S 7. S| 10 49 95" | __ #4 FS" 
Frames... .. | 5X 8h X40 | 54 % 84 X-40| 54x34 X-B8 | 5h x 35x06 x8}x-38/6 xBhXx-B8/6 x3hx-40/9 xBhXx-40 
Reversed frames ../ 3} X3 X-40/4 x34 X-40| 44x 3h X-88 | 4h x24 x-40| 45x Bh X-B8)5 XB5X-B8/5 XBRX-40| 5X 35 Xx -40 
Depth of framing .. 6 64 7 q 74 8 8 8h 
Bulb angle frames.,| 7} xX 84 X-44|8 x84 X-50| 8} x Bhx 42 8h x 3h x-48| 8h x 3h X-52)9 XBhXA8) 9} X BEX AZ OFX BEX AB 
12.9 “FY 462: AZ || Sf -8 __/9 Fs" | 30- B- 22-7 | 
Frames... -. «| 6 X3$X-40/6 X3hX-38|6 X34X-40/6 x3BhX-38)6 x3BhxX-40/6 X3hX-40/6 x3hX40/6 x 35X38 
Reversed frames ../ 34 X3 x -40 | 4 x 8h x-B8| 4 X84 x40 44x Bh x -B8 | 44 x 3h X40 5 x3hx-40 bk x 8h x40 |6 x Bh x 38 
| Depth of framing .. 64 7 7 7 7 8 . 84 | 9 
Bulb angle frames... 8 X 34 X -40| 8} x 34 x +42) 8h x 34X48) 8h x34 %-5219 x Bh x44 | 9h xB x-42 | 9} x Bh X48 4 X Bh x “D2 
ee Se eel et ve a 1) eg ae ee eR 
Prames “6 XBX42/6 XBhX-BS/G xXB}xX-40/G6 X3hX-42/6 xBhX-40/6 x Bhx 42) 6h x 3h X38) 6b x3} x38 
Reversed frames ..| 34X3 x-42/ 4}. x 3} X-38 4h x3) X40 4h x 3h x42 5 XBhxX-40/5 x84 x-42/ 55x 85X-38/6 x34 X-38 
Depth of framing ra 7h 7h hisel Ss 8 9 9% 
Bulb angle frames... 8 X34 X-44/8}xX3hX+52|9 xXBhX-44/9 x 34X48) 94x Bh x -42| 95x Bh x46 | OX BEX +52 | 10X35 X-4 
Me yy | (8-2 /o-2 a. 9S £0 gk OSS 23. 2: As: a 
“ %, Kx» 
ete! eee oe aX og) 
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AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
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FRAME - TYPE OF 


SIDE 


FRAMING. 
FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


SPACING. | . FRAMING. » Feet, Feet, Feet, Feet, Feet. Feet. j 
21 22 23 24 25 26 4 
ears im —= nT — ae 
Inches, Inches Inches, Inches, Tnehes, Inches, | 
Be Frames 74x 84x -46 7k x 84 x -48 8 x8hx-46 8 x3hx-50 q 
| 
a A Reversed frames... 7 X 34x -46 7k Xx 34 X -48 8 x3}x-46 8 x3hx-50 
293 
Depth of framing. 114 12 18 18 
Bulb angle or 
channel frames) 12 X 84 X +52 12xX8kx-66 112x384x3hx-56/12x4 x4 x-54 
ha aaa, Se Ca : = — 
Frames TEx8hx-46 | 8 x3hx-48 8 x8hx-48 84 x Bb x +52 9 x4 X-b4 
32 ; Reversed frames... 74X34 X-46 Tex 8h x 48 8 x3}x-48 8 x34x-52 8 x3}x-54 
30 
ity Depth of framing. 12 124 13 13 134 
Bulb angle or 
channel frames) 12 X34X-60 [1235x835 X-54|12xX4 x4 X-50/12X4 X4 x-58|13K4 x4 X-D4 
ca eee A ane a MB Pi; ee S48 
Frames 8 x3hx-48 8 x8}x-50 84 x 84 x -52 9x4 x-52 9 x4 X-56 9 x4 X-56 
Ab a Reversed frames ..| 7 X3hX-48 74 Xx 84 X 50 8 x34x-52 8 x34x-52 8 x34x-56 84 x 84 x +56 
3 
5% Depth of framing.. 12 124 13 134 13} 14 
4 | Bulb angle or 
‘4 channel frames 12X34X-66 11235 X34X-58|/12X4 X4 X-58/13xX4 x4 x-52/13xX4 x4 x-DB|14xX4 X4 X52 
F eet Abe 9G. | Oa) IF 6 | — Sy 
e | | 
a Frames 8 x35x-52 8 x3hX-52 8h x 34 x -54 9 x4 x-54 9 x4 x-56 9 x4 x-60 | 
A ne Reversed frames ..| 7} X 84 x -52 8 x3hx-52 8 x3hx-54 8 xBbx-b4 8h x 8} x -56 84 x 35 x -60 | 
31 
y Depth of framing.. 12 124 13 134 14 14 | 
Channel frames .. 12 X 3}.X3hX-56|12X4 X4.x-52/13x4 x4 x-50|13xX4 x4 x-b4) 14X4 x4 X-D2/14X4 X4 x58] 
a | mead Dee es J ee ee 
tape 8 x BhX-b4 85 X 3h x +52 8h x 34 x52 9 x4 X-D6 9 x4 x-b8 9X4 x-D4 | 
5 ; 
Sy a Reversed frames... 7 X 34 X “D4 8 x3hx-52 84 x 84 x 52 8 x3hx-56 8} X 85 X +58 8kx4 x54 
; 1 ; 
: || Depth of framing... 12 13 134 134 14 144 ‘ 
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TABLE SA 


FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES, (SEE CONTINUATION.) 
| , 
| eae aetce coven ecoeea a tirtard nae ee 
TYPE OF FRAMING IN Peete Hea 
D | spactnc.| FRAMING. PEAKS. Feet. Feet, Feet, Feet, Feet, 
8 10 12 13 14 
Feet, Inches, Inches. Tnches. Inches, Tnches. Inches, Tuches. 
| | Frames | 8 x 3h X44 8 x84x-44 8 xBbx42 | 8 xBhx-44 8 X38hx-46 8 x8hx-44 
| Reversed frames ..) 4 erat 44 X34 x -44 5 xX3hx-42 5 X8hx-44 5 xBh x46 54 x 84 x -44 
ag PN eis aegis 4 9 9} 10 10 10 10} 
Bulbangle spiel 105 x 85 x-48 105x35x:48 | 105 x3) x-52 10} X 35 X +58 11 x3hx-50 11 x8}x-54 
_2f 0 2F.0 _| J 24-0 Joe BL ob 4 F2. 4g 
| | Frames 8 he Rhos 344 8 x38hx-44 8 X8hx-42 8 x38hx-44 8. xX8hx-46 8 xBhx-44 | 
| | Reversed frames ..| 44 x 34 X -44 5 x3hx-44 5k x 84 x -42 54 xX 84 Xx +44 by x Bh x 46 6 xX3hx-44 
a Depth of framing ..| 94 10 104 104 105 ia 
Bulb angie frames... 104X3hX-50 | 10kX34x-58 | 11 x3kx-50 | 11 xBbx-d4 | -11bxBhx-48 | 115x8hx+50 | 
2975 4 Jo i Jz- % Big f ___higtiy — ae 
| Frames 8 x 35x -46 8 x8hx-44 8 X35x-46 8 X3hx-44 8 x35x-46 8 x8hx-44 
| Reversed frames ..) 4 X 3h x46 54 x 35 X44 5} X 3h X46 6 x3hx-44 6 x38hx-46 64 x Bh x -44 
om iad, | Depth of framing .. 94 105 104 li 11 14 . 
| Bulbangleframes..| 104 XB5X-D4 | 11 xBhX+b4 | LIRXBEXAS | 114xBEX-5O | 11ZXBEX-D4 | 12 X35X-48 
Ags 32-u om Stg-t _ my ime 4 ays ; 
| "Frames 8 x8kx-46 | 8 xBhx-44 | 8 xBhx-46 | 8 xBkx-dd | 8 xBhx-46 | 8 xBhX-44 
| | Reversed frames ..| 5 couse 6 x3hx-44 6 xBhx-46 64 x 8) x +44 65 xX 3b x 46 7 X3yx-44 
‘ “ Depth of framing .. 10 11 11 114 114 12 
| au angtetrames.,| 11 xX8hx-50 | 11bx8hx-5O | 11bXxBhx-D4 | 12 xBbxX-48 | 12 xBx-52 | 12 XBhX-D6 
| wee ja ¥ 55 Byer: 3 - 3-9 
Spee 8 x3bx-46 8 xX3hx-46 8 x85x-48 | 8 x3hx-46 8 x8hx-48 8 x3hx-46 . 
“Reversed frames... 5} x 34 x -46 6 x3hx-46 6 x3} x-48 64 X 34 x -46 64 X 84 X +48 7 x3hx-46 | a 
- | Depth of framing .. 105 11 11 114 114 12 3 
Bulb angle frames... 11} x3hx-48 | 114xX3hx-54 | 12 x3Bhx48 | 12 xBhxX-52 | 12 xXBRX-56 | 12 x3bx-60 | 
- EL aa + 35-6 sf IY 32 ae / Pr ees | 0 & | 
| Frames 8 xBhx48 | 8 xBhx-46 | 8 xBhx48 | 8 xBhx46 | 8 xBhx48 | 8 XBhX-46 
/ Reversed frames ..) 5} sotkie -48 6kx3hx-46 | 6h x3hx-48 7 x8hx-46 7 X8kxX48 | 75x 3bx-46 
a 80 Depth of framing .. 105 114 114 12 12° 12} | 
| Pehannelframes | 114x34x-50 | 12 xBbx-52 | 12 x3kx-56 | 12 xBhx-6o | 12 x3x-66 |12xB4x3}x-50, 
Py ¥ St 3. _9g-6 “ep:  2-} F 
“Frames 8 x3hx-48 8 x3hx-d8 8 xBhx-48 8 x8hx-50 8 x3hx-48 8 x BEX +50 | | 
Reversed frames ... as m4 48 64 X 34 X-48 7 X8hx-48 7 x8}x-50 74 X 84 X48 7X 33 x50 £ 
ge Depth of framing .. ll 114 12 12 124 fe eh “| F 
Mamannclfames:| 114x34x-60 | 12 X3hX-56 | 12 xBbx-66 |12x 8h xB} x-52| 12 x3h% Bh x54 | 12 x BbX Bb X 
oy. 2 3a. 5 M2 ts 


= 6 ae 


Feet, 


41 


42 


43 


45 


46 


FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. 


236 


SIDE FRAMING. 


Ma wad + “gt ABLE Oa 


(SEE 


CONTINUATION.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


FRAME TYPE OF ez = 

SPACING. FRAMING. Feet: Feet. Feet. Feet. Feet, Feet, 
15 16 17 18 | 19 20 

Inches, | Inches, Inches, Inches, Inches. Inches, Inches. 

Frames 8 x3hx-44 8 XBhx-44 8 x3hx-48 8 x84 x-48 8 x3hx-50 8 x3) x-54 

Reversed frames .. =X 34 X -44 64 X 84 x -44 64 x 84 x +48 7 xX8hx-48 74 xX 384 X-50 8 x3hx-54 
yd 

Depth of framing .. 11 114 114 12 124 12} 

Bulb angle or 5 

channel frames) 114 x 34 x -50 12 XBhx-48 12 x34 x-56 12 x8kx-66 |12x3}x34x-58|12x4 x4 X-56 
ey L Hn 3 99. fF Oa / Mhe 2 ft a 
eet - 

Frames 8 xX8hx-44 8 X84x-44 8 xX3kx-48 8 x3hx-48 8 xX8hX-52 8h x 34 x-54 
$84 Reversed frames .. 64 X 84 X “44 7 x8hx-44 7 x8hx-48 7h x 84 X -48 8 x8}x-52 8 x3hx-54 
8 

Depth of framing .. 1144 12 12 124 124 13 

Bulb angle or 

channel frames) 12 x $4 X-48 12 x85 x-56 12 x8hx-66 |12x8}x34x-54)12xK4 x4 X-52)18x4 x4 X-50 
ays TG. 57 42-1 a 5 Tend Gee tN 

Frames 8 x8hx-+44 8 x84x-46 x 34 x -50 8 x3hx-50 | -8)x8hx-52 9 x4 x-52 

Reversed frames .. 7 Xx 3} X -44 7X85 Xx-46 7 x3hx-50 7h x 85 x -50 8 x3} x-52 8 x3}x-52 
34 

Depth of framing .. 12 12 12 124 13 134 

Bulb angle or 

channel frames) 12 x3} X +56 12 x84x-60 ]12 34x85 x-52 | 12 x84x85x-58/ 12x 4x4 xX-58)18xK4 x4 X-52 
IGS Bae tad He 2 Cyt ne FI ¢ 
Frames 8 x3hx-46 8 x35 x-46 8 x85 x-50 8 x8}x-50 8} x 84 X +52 9 x4 x-52 
} Reversed frames .. 7 x 3hX -46 7h X 84.x +46 74 x 84 x -50 8 x3hx-50 84 xX3hx-52 | 8)xBhx-52 
34 
Depth of framing .. 12 124 124 13 134 14 
| Bulb angle or 
channel frames 12 x34x+60 [12x34 x384X-50|1235x3hx-58)12x4 x4 X-54/1BK4 X4 X-52/13K4 K4 X-58 
HO+L PF a 4b 2 PF ai SF 6 Bla £7" 2 
Frames 8 X35 x48 8 x3hx-48 84 X 85 X46 84 x 84 x -50 9 x4 x-50 9 x4 x-54 
Reversed frames... 7 x $hX-48 7h x 8h x-48 7h x 8h x -48 8 x38hx-50 8 x8hx-50 | 8hx3hx-54 
-85 
Depth of framing .. 12 12} 13 134 14 14 
Bulb angle or | f 
channel frames) 12 X84X-66 |[12xX34x3hx-54|12x4 x4 x-50/13xX4 x4 X-50/13K4 xK4 X-54/13K4 X4 X-62 
st C? a bf J2-6 RSSSE Ae a i int 
Frames 8 x8hx-48 8 X3}x-48 8h x 84 x48 9 x4 x-52 9 x4 x-52 9 x4 xX-56 
, Reversed frames ... 74 X 84 X +48 8 x3hx-48 8 x8}x-48 8 x8bx-52 | 8hx4 x-52 84 x 34 x +56 
35 
Depth of framing .. 124 18 13} 13} 14 _ 
| ‘ | 
Channel frames ... 12 X3$%34X-54/12X4 x4 X-50|12X4 X4 x-58/18K4 x4 x-52/18K4 X4 X-58|14x4 x4 X-52 
a —|__t# 2) Sa OI, Ce ier «7 Lice 2 ee 

| Frames 84 x 34 X48 8h x 84 x +48 9 x4 x48.| 9 x4 x52 9 x4 X56 9x4 x-52 

Reversed frames .. 7} X 84 X +48 8 x3hx-48 8 x8}x-48 | 8)x8}x-52 8kx4 x-56 8kx4 x-52 
36 | 

Depth of framing .. 13 13} 14 14 4 144 

Channel frames... 12X4 X4 X-5O|12X4 x4 X-58/13X4 X4 K-50) 13K4 x4 K-58/14K4 X4 X-52/ 4X4 K4 X-5B 

“b- B 40 f <> £ Sb +S S3¥ 63 ¢ 
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SIDE FRAMING. ofa was derhS TABLE OA 
FULL SCANTLING VESSELS WITH 100 PER CENT. SUPERSTRUCTURES. (CONCLUDED.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
FRAME TYPE OF 


| SPACING. FRAMING, Feet, Feet, | Feet, Feet, Feet, Feet, 
21 22 23 24 25 26 
Inches, Inches, Inches, Inches, Inches, Inches, Inches, 
fended] 8) x34 X54 8h x 3h x -56 9 x4 X-56 9kx4 x-52 9k x4 X58 95 x4 X62 
Reversed frames..| § X3hX-D4 | 85X35 X-56 8x4 X-56 8h x4 X52 8x4 x-58 8h x4 X62 
ta Depth of framing... 13 13} 14 144 145 145 
Channel frames. 13X4 X4 X-50|13X4 X4 X-D8/14X4 X4 X-52)14K4 X4 X-58) 1D X4 x4 X-5G/1DX4 X4 X62 
Jal SR WAS eh  ltt ir Ee ee BS a a 
Frames... | 9 X4 XDE | 9 X4 XL | Obxd x52 | Obxd x56 | OEXE xGO | Obx4 x-66 
: Reversed frames...) § X34X-D4 84 x34 x-54 8x4 X-52 8x4 X56 8kx4 x-60 8x4 x-66 
33} 


Depth of framing.. 13} 14 | 144 144 14} 144 


Channel frames ..)13X4 X4 X-54/18X4 X4 X-62/14x4 X4 X-58/15x4 x4 xX-54/15X4 X4 X-5B/15X4 X4 X-66 . 
oe Ar 2 ee RO a 2k a Sedert = fee 64-9 ____ ir fe 


Frames .. .. «| 9 X4 X54 9 x4 X-58 98 x4 X-54 98 x4 X-58 95x4 X64 

Reversed frames ..| 84 X 34 X +54 84 x4 X-58 8$x4 X54 8h x4 x-58 84x4 x-64 
34 

Depth of framing.. 14 14 145 144 144 


Channel frames ..|18X4 X4 X-62|14X4 X4 X°-56/15X4 X4 X-52/15x4 x4 X-56/15xX4 X4 X-64 
IGS o/s @ os g bh me Vigo 


Frames... «| 9 X4 X56 95 X4 X-52 95 X4 X-56 9b x4 X-62 

Reversed frames ..| 84X34 X-D6 8§x4 x-52 8EX4 xX-56 8x4 x-62 
343 1 1 1 

Depth of framing.. 14 145 145 145 


Channel frames ..|}14X4 X4 X-52)14X4 X4 X-58|15X4 X4 X-54/15XK4 XK4 X-62 


i sk Fo o2% |_72- of = 
Frames .. .. «| 9 X4 X58 | 9}X4 X-56 95 x4 x-60 98 x4 xX-66 
Reversed frames ..) 84 X34X-58 | > 84X4 X-56 8x4 x-60 8b x4 X-66 
2 Depth of framing.. 14 144 145 145 


Channel frames ..)14X4 X4 X-5D6|/15X4 X4 X-54/15X4 X4 X-58/15X4 x4 X-66 


x ee __ $72 fe om) ee ee Z 
Frames .. .. «| QhX4 X-52 95 x4 X-58 9x4 xX-62 
Reversed frames .. 8h x4 X-52 8h x4 X-58 8x4 x-62 
354 
Depth of framing.. 144 144 145 


Channel frames ..) 14X4 X4 X-58/15X4 X4 X-56)/15X4 x4 X-62 
67-0 4 £S' te aires A sox CaN 


Frames 4... ..| QEX4 X-56 9bxX4 X-62 
Reversed frames ., 8} x4 X-56 8} x4 X-62 

36 : 
Depth of framing.. 144 144 


Channel frames ..)15X4 X4 X-54/15X4 X4 X-62 


E tse: w2- Dd. z 
_ Luoyp’s ReGister oF Surppinc, LONDON.—25th June 1925. D) 


ven 
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SIDE FRAMING. TABLE & 
COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation. ) 
DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
‘TYPE OF FRAMING IN AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE, 
FRAMING. Base Feet, Feet. Sen Pook he, Feet, Feet. 
10 12 13 14 15 16 
i= i ti Mata whe Inches, Inches. Inches, - Inches, : Inches. | Inches. Inches. 
Frames 3 X8 *-26/3 x3 x-26/8 x3 x-28 
Reversed frames ..| 24 X 24 X -26 | 23 X 2} X -26 | 25 x 23 x -28 
Depth of framing .. 3 3 3 
Angie frames .. ..| 54X83 X-82/53X8 xX-82/5}X3 X-B4 
; bs: I-26 _j- 26 Edda mr |: ; > 
Frames ls X8 X-26/3 X38 X:26/8 X38 X-28/38 X38 X-28 
Reversed frames ..|3 X2$X-26/3 X2}X-26/3 X2}X-28/3 x3 x-28 
Depth of framing .. 8} 3} 8} 8} 
Angie frames .. ..|6 X38 X-82/6 X3 X-B2/6 X83 x-B4/6}X3 x-B4 
2 Fo | 3-9¢ Cd Be eee ig ee ee at 
ieeatiae 8 XB X28/8 XB X28/8 x8 x-B2/8 xB x-B0]/38}x8 x-30 
Reversed frames ..|8 X25X-+28/8 X24}x-28\/8 x2}x-82|/8 x8 x-80]8 x8 x:30 
Depth of framing .. 83 $3 34 8} 4 
Anbloorbalbangle’¢ x3 X-34/6 X8 X-34/62X8 XB2/62X3 X-B8I5EXB x-B4 
MOG | * OF sgeete Pte" ED ABE ay Yd ee 7 
Frames 8 X83 x-28/8 x8 x-2813 x3 x-32/383x3 x-30/93x38 x-30/383x9 x-82| 
Revorsed frames ..|8 X3 X-28|3 X38 X-28]3 X3 X-82/3 X8 X-30/9$x3 x-30/34x3 x-32 
Depth of framing :. 3} $3 3} 4 44 4} 
Aes ane’ 64 x8 x-B4/64X3 X-34153XB X-28/5}XB X-B4/4 XB X-82/6 XB X38] «F< wee | be Sew 
a oe + de SoD S GS" Lo is fro [a 
Frames 18 X38 X80138 x8 x-82/8 x8 x-84/84x%8 x-32/8)x8 x-82/8}x9 «B4)4 8B x- 
Reversed frames ..|3 X83 X-30]}3 X38 X-32138 X83 X-84/3 x8 x-82/8}x3 x-32/3} x3 x-34/38)x8 x- 
Depth of framing .. 8} 3} 3h 4 4} 4} 6 
Angle or bulb angle! 64 x3 X-8815}X3 X-28/5}xX38 X-B2/5}xX3 x%401G XB X-38/G XB Xx-42/64x8 X-B8) y% By 3% 
ZF Ot re 80 so XS wet bys: GhF 
Frames {8 X83 X-82|383x8 x -32/34X3 X-84/4 X83 x-82/4 x8 x-82)/4 x9 x-84/4 x3 x-B4/43 x3 B84 
o4} Reversed frames ..|) 3 3 X +32 | 3 x8 «-82/8 eas de 3 x8 x-82/8)x8 x-32183x3 x-B4/4 x3 X34/4 x3 X34 
Depth of framing ., 8} 4 ron ed 4} 5 5 54 6 
Bulb angle frames| 5} X38 X-28|/54x8 x-40/6 x3 x-80/6 X38 x-38 6x8 X-34/6}X8 X-88/7 X8 x-86|/7 x3 x-46 
__= _ Ff0 | buwo + go 2 Mfrs | Ian (7S |_ vo w2 
Frames OS X32 3B) X38 84/338 X-B6/4 X3 X-B4/4 x8 x-84/4 x9 x-B6/4 XB X-36/4)x3 x-36 
Reversed frames ...3 X3 X-32/3 X3 X-+34/3 X38 X-B6/38 XB X-B4/35x3 xB4/38bxX3 KBE 4 XB X36 4 XB X36 
Depth of framing ., 8} 4 4 43 5 5 5} 6 
Bulb angle trames| 5} XB X+28|/6 X38 x-80/6 x3 X-84/6 X83 x-42/6}x3 x-88/6}X9 X-44/7 X38 X-40/7}X3 X-36 
iS AR ai wee ye | eee ee | oe 
Frames .|8 XB x-B4/33x8 x-34 3yXB X-B6 4 X3 X34 4 x3 X-B4/4 x¥ X-36/4}x8 X36) 4) x3 x40 
Reversed frames ... 3 X3 x34 | 34x38 X-34/33X3 X-B6/32x3 x84 x3 X-34/4 x3 x-86|4 x3 x86) 44x38 x40 
Depth offraming..| 3} 43 4} 5 | 54 5} | 6 6 
Bulb angie, frames) 5} X83 X-32/6 X3 x-42|/6hxX3 x-82/6}x3 x-887 x3 X-86/7 3 x-40/74%8 Xx-36/7}x3 x-44 
/ id ae es a a 95° /2 40 ‘a kee ae (2-F . 


EE ———S 


FRAME 
SPAOING. 


Tnehes. 


23 


24 


TYPE OF 
FRAMING, 


Frames 


Reversed frames .. 
Depth of framing .. 


Angle frames... .. 


Frames 


Roversed frames .. 
Depth of framing . 
Angle frames .. . 


Frames 


Reversed frames . 
Depth of framing .. 
Angle or bulb angle 

frames’ .. .. -. 


Frames 


Reversed frames .. 


Depth of framing .. 
Angle or bulb angle 
frames 2 [6.3 


pepTH (d 
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SIDE FRAMING. 


COMPLETE SUPERSTRUCTURE VESSELS, 


AND 


Feet. 
17 


Feet. 
18 


Feet. 


19 


Feet. 


20 


Inches. 


Inches, 


Inches. 


Inches. 


AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
OM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


Feet, 
23 


Inches, 


¥ 


TABLE 4 
(See Continuation. ) : 


Feet, 
24 


oe 


Inches, 


Inches. 


Frames 


Reversed frames .. 
Depth of framing .. 


Bulb angle frames 


Frames 


Reversed frames .. 
Depth of framing .. 


Bulb angle frames 


Frames 


Frames 


Reversed frames .. 
Depth of framing .. 
Bulb angle frames 


44 xX 8 
Reversed frames .. 
Depth of framing .. 


Bulb angle frames 


X38 


x -40 
44x38 Xx-40 
6 
7kX3 X-44 
fa: 3 
x -40 
44x83 x-40 
65 
8 X3 x-40 


5 X38 X-40 
5 x3 x-40 


7 
8 XB X-§2 


"a7 


VA ei fat 
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SIDE FRAMING. TABLE & 
COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation.) — 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


FRAME 
SPACING. 


TYPE OF FRAMING IN 


Feet. Feet. Feet. Feet. Feet. Feet. Feet. 


8 10 12 138 14 os 16 


FRAMING. PEAKS. 


Feet. Inches. Inches. — Inches, Inches. Inches. Inches. Inches. Inches. Inches, 
Frames .. .. ..| 8X83X°30 |84X38 X-36/4 X83 X-B4/4 XB X-B6/44xX8 x-B6/44X3 X-88/45x3 X-B8/44X8 x42 


26 od Reversed frames ..| 3 X3X-30 |3hX8 X-36|8hX3 X-34/85X3 X-36/84X3 X-36/4 x3 x-38/44Xx3 x38 | 44x 8 x42 


Depth of framing .. 4 4} 5 5 5} 5} ’ 6 6 


Bulb angle frames) 54 X3X-34 [64X38 X-+32/65X38 X-38/64xX3 X-44/7 x3 X-40/7 X83 X-44/74X3 x-40 


FS VA aS OP Fee 9:-J6- | __re-€ as Fes it 
T: 9 


Frames .. .. ..| 84X3X-32 |4 X83 X-B84/4 X38 X-86/44X383 X-34/44 x3 x-86/44x8 X-38/5 x8 x-38/5 XB X-d2 


Reversed frames ..| 3 X8X-32 |84X3 X-34/3hX8 X-36/8hXB X-34/4 XB X-B6)4>XB X-B8/4bx3 X38 45xX8 X-42 


27 264 
Depth of framing .. 4 5 5 5} 6 6 63 64 
Bulb angle frames) 5} X3X-40 6)X3 X-B8/6)X3 X-44/7 XB X-B6) 75X38 X-36|7EXB X-40/8 XB-K:38/8 XB X44 
an" ee | et ee a) ee di 8: 75° J GF: If- 10/0 ee Se ea Tt Oe Clee sop = SO 
Frames .. .. «| SYX3X:34 |4 XB X-B6/4 XB X-B8/45X3 X-38/45X3 X-B8/45X3 X-40/5 XB xX-40/5 XB X44 
" Reversed frames ..| 3 X3X-34 |84X3 x-86/4 x3 X-88/4 x3 x-38/45x38 x-B8/44x3 x-40/4kxB x-40/44x8 X44 
2 27 | 


Depth of framing .. 4 5 5 5} 6 "6 64 64 


Bulb angie frames} 6 X3X-+30 |64X8 X-44/7 X38 X-36/7 x3 x-44|74x3 x-40/74X8 X-44/8 XB xX-40/8HX3 X88 
ewe! f a8 9- 3S~ a 44: @ Wea Ly Cae Dy ge key ca 


Frames .. .. ..| 4 X8X-832 |44x 34 X-36 | 44 x 83 X-38 | 43 x 83 x-38/5 x35X-38/5 x3$X-3815 x34 x-88 


, Reversed frames ..| 8 X8X-32 |8hX3 X-36/4 X38 X-B88/44xX3 X-38/45x8 xX-38\/45x8 X-38/5 X3 x-38/5 XB x-42 
29 27 
. Depth of framing .. 45 bt 5} 6 6} 64 7 7 


Bulb angle frames) 6 X3X+38 |7 xX3}X-40/7 x8hX-44/74x3hx-40/8 X3hX-38/8 x8hX-38/8 xBhX-46 | 8h X Bh x42 
fA ale BUI LAY See Waar PR PY” ss LS,” wl MO Ye AP 


Frames... | 4 X3 X34 | 45X34 X-38 | 45 X84 X +38 | 45x 35X38) 5 X3bX-B8/5 X8EX40/5 x3hx-40/5 x 83 X44 


Reversed frames:.. 8 X38.X°84 |4 X38 X-38/44x8 X-38/44x8 *-38144x8 x-38144x38 X-40/5 x8 x-40|/5 X38 X44 


Depth of framing .. 4} 5} 6 6 6} 64 7 


2 


~ 


Bulb angle frames) 6 X3X-42 |7 x34x-44|75xX 3) X-40/74x35x-40/8 x34X-38/8 X 84 X-40 | 8h x 3h x +38 | 8h x 3h X46 


atl) SS ei ee a lag | eee | ue Pee | ee 
vrames .. .. ..| 44X3X-84 | 44x 3} x-38 | 44 x 3h x-40/ 44x 35x -42|5 x84x-4015 BL DL x Bh x44 | 5} x Bb x4 
ws oak “20 ag 3 X3X-34 es X88 | 44x 8 X-40|44x3 x-42/45x3 x-40/5 x8 x40/5 x3 x-44/5 x8 x-44 

‘ Depth of framing .. 5 6 6 6h 7 - 7 
Bulb angle frames| 64 X 8 X +38 oon 74x 8hX-44/8 X34 X-38| 8 x 84 x -40 | 84 x 34 x +38 | 8h x 3h x 469 x 3h x-42 
sy <a a tg || ar | were | __ty.2 | 16 
z Frames .. «. ..| 44X3X-36 WE face cdl saicd. 5 x8}x-42/5 x8hx-42 | 5bx 84x is|sexaeel 
aoe Pa Reversed frames ..| 3 X 3 X-+36 4hxs x40) 45x38 X42 | 44x38 x44 | 4} x8 X+42/5 XB x-4215 x3 x-42/5 x8 x46) 

mowed | 8 fiee be | ee ae or ae 

Bulb angle frames) 6X 3X-44 | 7hx8hX-44/8 pats x34 x-40|8 x 3h x-44 | 8h x 3h x42 52. 
| “At Ss /he- 1S" Le ae 


—s 
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SIDE FRAMING. 
COMPLETE SUPERSTRUCTURE VESSELS. 


2 


, 
TABLE & 


(See Continuation.) 


Feet. 
25 


Inches. 


DEPTH (da) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, AND FROM TOP OF 1 
FRAME YPN OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
D = = — 
ae aia Tae Feet. Feet. Feet, Feet. Feet. Feet. Feet. Feet. 
17 18 19 20 21 22 23 24 
Feet. Inches. Inches. Inches. Inches. Inches. Inches. Inches. “Inches. Inches. 
| 
Frames 2 ere <a Mae, 4 425 x38 x-42 
| 
26 | Reversed frames .. 45 X38 x-42I5 X3 X-42 
| Depth of framing .. 64 a 
Bulb angle framesi8 X35 X-44 8} X3 X42 
a ds = La sie eal 1O* ke $™ “ge a | 
i] 
Frames 5 X83 x-42\55x8 X-42/55 x8 x-42 
Reversed frames ..|D X38 X-42\5 X83 %-42/55X3 X-42 
27 | 263 | 
| Depth of framing .. 7 74 8 
| Bulb angle frames|84 X3 X 4284 X38 X529 X38 X-46 | e 
sé Mote S62 0G. FS" 2t:\ 22-65 | 
Frames |5 X83 x-44/55X3 X-44/155 x3 X46) 6 XB X-46 
Reversed frames ..|D X3 X-44/5 X3_xX-44/55x3 x-46] 54X38 X-46] e 
28 | 27 ; | | 
Depth of framing .. 7 | 73 8 8} 
| wath angle framesi$}X3 X-46/9 X3 X-42/94x 34x -44| 94x 3} x -50) Ay 
| = __lyos (bo IS. 2h $b A2-ys- 2% 
4 2hy ry | . 
Frames |B X BEX 42/55 X Bh X 42.55 X84 X48) 6 XBEX 44 G6 XBEX 4d 
| | Reversed frames ..|5 X3 X42 5X8 X-42/54X3 x-48) 54X34 X 44 6 x3Bbx-44 
29 275 
Depth of framing ..| es 8 8 8} ) 9 ‘ 
| 
Bulb angle frames 8} X 34 X 52/9 X 3h X +4693 X35 X-46/10 Xx 34 X -46/104 x 84 X44) 
pm (om. | 79- SF | _40 £s au: 35- Zy-o. 
| | Frames bX Bh x 4454 X34 X-446 XBhX-42| 6 XB4X-46 6 xBbX-46) 64 XB4X 46 
| | 
ae | Reversed frames 5 XB X-4454X3 X-44\5h xX Bh X-42) 55 X35X-46) 6 X3BbX-46) 6 X3BhX-46 
28 
Depth of framing .. 74 8 8} 8} 9 9 
] | 
Bulb angle frames\9 X35 X-429 x34 x -5094X34X-52/10 x34 x -50/104 x 3h x 48/105 x BS x “54 
ese ioe). Sed” kf Pee BO..2. AP: 2 >) RFS eae 2g 5 
Frames bb x Bh x-44154 x84 x-4416 x 34x -44! 64x 84x44) 6b x 34x46) 64X35 46] 7 XB4X-46 
f 4 i Reversed frames ..|55 X3 X-44/54 x 34 X-44/54 X 34 X44) 55 XB4X-44] G6 XB4X-46) 64X34 X46] 64X35 X46 
28 ’ 
Depth of framing ..| 8 8 8} 9 9h 10 104 — 
| Bulb angle frames|\9 X 34 X-50/94 x 34 x 48/10 X 34 x-46)10 x3}x-5410} x34 x-54/11 x 34x -5O/114 x 3} x -48 
| #: Jo 2 22-3, | Ae Bsr A 3 2G. §- FL & Fea / 
t 
| Frames 5k X Bk X 465} x3hx-4616 x34x-46| 64 x 35x -46| 64 x34x-48) 64X34 -48) 7 X85 X-48| 7 X8EX-48 
| Reversed frames ..|4 X 8 X +4654 X Bh X +4654 x 35 x -46) 5b x 3h x-46) 6 x3hx-48) 64 x3hX-48) 64 X34X-48) 7 X35 X-48 
29 
Depth of framing... 8 8 84 9 93 10 10 11 ij 
Bulb angle frames 9} X 3h X -44/94 x B34 X +52\10 x 34 x -50/105 x 35 X-46/11 X35 X-46/11 x35 Xx -56/115 x34 x 5012 X35 X-48), - 
WI | BRD | AEE ay. Sf Ge Five |e RA oe (34D Fb Ame | 


= 
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: SIDE FRAMING. TABLE & 
COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation.) 
norrous an) Pnox 30? OF ee ens ee 
FRAME TYPE or FRAMING IN : MS, TO LOWEST DECK AT SIDE. 
SPACING. FRAMING, PEAKS. Feet. Feet. | Feet, | Feet, Feet. j 
; 10: 12 18 14 : 
Inches, Tuches. Inches. Inches, Inches. Inches. ; ( 
| Frames 5 X8 X-384 5 X3hX-38 5 X3}X-40 5 X83) x42 5 X3)x-42 54} X84 X-40 
Reversed frames ..| 8 X3 X-34 44X83 X-38 4X3 X-40 4X3 X-42 6 X83 X-42 5 XB X-40 
Depth of framing.. 5} 64 6} 63 7 7 
Bulbangleframes... 7 X3 X:36 | 8 X 3) X +38 8 X3}x-40 8 X3)X-44 8 X Bh Xx -42 84 X 3 X48 
AS 3 a ee ae ae et a 5 7. ast she PRN hae 7 53 fb:F © IFS A 
Frames 5 X8 X-86 | . 5 X8}X-88 5 XBL x-88 5 X38}x-40 5 K8hx-44 5} x 3}X +42 
Reversed frames... 38 X83 X-36 5 X8 X-88 5 X8 x-88 5 X8 x-40 5 X38 X-44 5 X8 x-42 
Depth of framing... 5} . 7 7 7 7 74 
Bulb angleframes... 7 X8 X-40 8 X3EX-46 8 X8}x-46 8 X3$X-+52 8L x8} 8h x 34 x +52 
lo: Mir b & LE OS" 4s 0 Cores”) t2e | 
Frames 5 et cte 5 X38) xX -88 5 X8}x-40 5} X34 x +38 bt xBEx-38- 54x 34.x-40 
Reversed frames ..| 34X38 X-38 5 X83 X-38 5 XB x-40 5 XB x38 54x83 X-88 5Ex3 X-40 
Depth of framing .. 5s 7 ) 73 8 8 
Bulbangleframes..| 7 X3 X-44 8 x3hx-46 8 X81x-52 83 X8}x +44 84 x 34 x -52 9 X8}x-42 
1 Sx - Jeaibs SEO SF” fe @ le £5 LF 72. LF £S- 
Frames peices 5 xX3}X-40 5} X84 X-88 5} X BEX +42 5} x 3}X-40 54 x 84 X42 
Reversed frames .. 38 X3 X36 | 5 X38 X-40 5 X38 X38 5 X8 x42 53X38 x-40 5X3 x42 
et Depth of framing... 6 7 74 74 8 8 
.. ; Bulbangleframes.., 74 X 34 X-36 8 X3hx-52 8) X8hx-44 | 84x 84x +52 9 xBhx-42 9 x3hx-46 
| ae we ie _t6 £e _teme || . re lO Ge | LG FS 
= } Frames 5} x34 X88 - 5Lx 34X40 5L x Bh 42 5x8} x 44 BEX 3}.x +42 5} x 34x40 
be | Reversed frames ..| 84% 8X-88 | 5 XB X40 5b XB x-42 5X8 x44 BEK3 x42 5} x3}x-40 
at > Depth of framing.. 6 itd 7k 7} | Bid ve | 8 | 8 
OME Bulbangleframes.., 7X3} X-40 8). 3)X+48 84 XB} X-52 9 x8}x-+42 9 K8}x-46. | 93x8}x-42 
ag /2: Je PLR TS OE a 5 AE ee | eee 
aM Frames. 54X33 X40 5} xX BEX +42 6 X8}x-40 | 6 xBhx-42 6 x3}x-40 | 6 x8)x-40 
x a5 Reversed frames .. 3} x3 x40 5X3 X42 | 6 XB X40 | 5 XB Xd? 5 X3)x-40 | 5} x Bh x40 
ag © Depth of framing .. 6 a 8 | 8 8 
Bulvangioteames.|  74X8}X-44 | 8x BEX-52 9 X8}x-42 9 xBhx46 | 9bxXBhXx-42 
v2 op | ae | Jee | euse | ae | ee 
Frames 6 X38) x-40 6 XB) X-42 | 6 XB) X44 6 xX38}x+42 | 6 X38}x-40 | 
Reversed frames ..| 848 X-40 5 x3 X42 | 5 X8 x44 | ObXB x49 BEX3EX-40 | 5bx3}x-42. 
Depth of framing .. 6} 8 | 8 8} 8} | 8} 
Patvanciefmames.| 8 XBEX40 | 9 XBhX-46 | 9} Bh X40 9b xB) x4 | gh xB} x48 | 10 x3} x-42 
| i Vig. i, bi § 25+ 22.5] Al 33 22. 4F- 3S 


— kn 
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SIDE FRAMING. : TABLE:: 
COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation. ) 
DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
FRAME TYPE OF BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
SPACING. FRAMING. Feet. Feets ay Feet. Feet. Feet. Feet. 
15 16 ily 4 18 19 20 
Inches, Inches. Inches Inches. Inches. Inches, Inéhes. 
Frames 5}.x Bh x 42 5} xB) x44 5} x 84 X44. 6 x8h x44 6 X3hx-44 64 X 35 X46 
1 _| Reversed frames ..| b}xXB X42 5}xXB x44 54x 8h x 44 54x 84 X44 6 xBhx-44 6 xX3hx-46 
‘294 
Depth of framing . 8 8 8 83 9 9} 
Bulbangle frames..| 9 X83} X-46 9 x8)x-50 94 x 84 x AB 10 x8k x46 10 x8hx-d4 104 X 34 x -b4 
‘ L9- FS 2 do ze |_ 22-2: watts PSK 8 lt ee se AG. $7 
Frames BEXBhx-4d | 5EXBEX-42 6 XB4x-42 6 x8hx +46 6 X3hx-46 64 X Bh X48 
Reversed frames ..| 5X8 X44 5}X BEX A2 by X BE X42 5b X84 X46 6 X3hx +46 6 X35x-48 
30 
Depth of framing .. 8 8 8} 84 8) 93 
Bulbangleframes.| 9° X8}X-50 | 9$%x8}x-46 9k x ah x -52 10 x8}x-+50 104 x 34 K-46 11 X34 x-46 
20 « |___ 24 #5" i320 28-35 P47 kien |e 2 een 
Frames 5} x BEX -40 6 xBbx-40 6 xX8hx-44 64 x 34 x44 65 X34 X44 64 X34 X46 
|__| Reversed frames .. 54x BEX -40 5} x8hx-40 54 x 34 x 44 5k x 84 x44 6 X8hx-44 64 x 34.x-46 
303 
Depth of framing .. 8 8 8h 9 9} ihe 
Bulbangleframes.., 9} X 3} X42 94 X By X48 10 X8yx-46 10 x3) x54 105 X Bh X-50 11 x35x-50 
2208S  |t349 2 24+ 3S _ £6.90 a) + een (eae fd 
Fine 5EX BEX +42 6 X8hx-+42 6 xBEx-46 64 xX 84 x 46 64X34 x-48 64 x 84x -48 
Hoversod frames ..| 848} X-42 5 X 84 xX 42 5b xX 3h xX 46 54 X By X46" 6 X3hx-48 64 x 34 X48 
31 
Depth of framing .. 8 8} 8 9 os 10 
Buldangle frames... 95 X 8} X +46 10 x3)x-42 10 X35x-50 104 x85 X46 ll X84X-46 11 X35X-56 
eer AIBF 2039S" | To Jo -3 die Fak! 
Frames 6 X3}x-40 6 XBRX-44 6 X3hx-44 64 XB x +46 7 X3hX-46 7 x3hx-48 
|_| Reversed frames .. 5k x B4x-40 od x BE x 44 6 x3hx-44 6 XB_X+46 6 x34 Xx-46 64 x34 x -48 
31 2 | 
Depth of framing .. 8} 8} 9 94 10 10 
Bulbangieframes..| 93 X 3hX-48 10 x3} x-46 10 X34x-54 104 x 84 x +54 11 X8$X-50 114 x85 x-50 ; 
22-30 7 Ba an = BB PE DO 46: § 2g. F ut | || de 
Frames 6 x3PxXae 6 XBhx-44 6 x8hx46 | GhxByxK48 7 X34x-48 7 xX35x-50 | 
| metered trames..| 54 X8}X-42 6 xBbx-dd | 6 XBhX 46 6 XB) x48 6 X34x-48 6EXBEx-50 | 2 
32 ae 
Depth of framing .. 8} 9 9 94 10 105 s 
Bald angwiraines,.| 10. x 3} x -42 10. x84x-54 10} x 84 x -46 1l x8x-46 11 X34§X-.56 | db x3hx-56 7 
Be -e F ane enone os Pe wt E ak Beng.>°'® 32.6" tad 
Frames 6 x3bx-42 | 6 X3kx-46 64 X 84 X46 7 X84x-46 7 X3hXx-48 Thx ds : 
, | Reversed frames ..| 6 X3ByX-42 6 XByx 46 6 xBEXx46 6 XB x46 64 X 34 X48 64 x 35x 48 e 
323 Rey 
Depth of framing .. 5 9 9} 10 10} a aa 
Bulbangleframes..| 10 X3$X-30 | 10435 X-46 10} x Se x «54 11 x8hx-50 | 114x85x-50 
a ..| De gi | ee a 5 Yan eee Je. 
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SIDE F 


RAMING. 


COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE 4 


(See Continuation. ) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


FRAME TYPE OF 
j repens: ae = ei Peat, Feet. a Feet, Feet. ; Feet. Feet. 
21 22 23 24 25 26 
Feet. Inches. Inches. ; Inches. Inches. Inches, Inches. Inches. 
Frames 64 X84 X46 7 X84X-+48 7 X84x-48 7h xX 34 X-48 
a CAS cols bam ks 64 X 84 X46 64 X 34 x48 7 xX34x-48 7 X84x-48 
Depth of framing .. 10 104 11 113 
; | Bulbangleframes.., 11 X34X-50 | 114X3hX-50 | 12 xBkx48 | 12 x3BhXx-d6 
2 ee Ge” rela Wi eee, 2 BR se Za dar $4.5 z ore. 
Frames 64 x 34 x -48 7 X8}Xx-50 7. X84 x50 74 x 34 X50 
a - Reversed frames... 64 X 34 X-48 64 x 84 X-50 7 X3}X-50 7 X83hX°50 
Depth of framing .. 10 (104 11 114 
Bulbangie frames.) 11 X34 X-56 114 x 34 x -56 12 x84hx-52 12 x3} x-62 
z J2+Q L/ie gig-ge 5. helel <i 
Frames 7 X8hX-46 7k X By X +48 7h X 34 X48 8 X35 x-48 8 x34x-50 
3 fe Po: GEXB8EX46 | 65X35 X-48 7 X3hX-48 7 X3BhXx-48 7h X By X50 
a oo Depth of framing .. 10 11 113 12 124 
Buibengloor | 14xskx4s | 12 x8hx-48 | 12 xBhx-56 12 x 34 x 8} x-58 
he et re _3G-$- ety eek Gan 
paneer 7 x8hx-50 | 7hx3hx-48 | 7hx84X-50 | 8hx3hx-50 | 9 x4 x-52 
a CM Reversed frames 7 6 X Bb X “50 7 x8hx+48 7 x8hx-50 7h x 84 x +52 | 74 x 84 x -50 8 x8hx-52 
i Depth of framing .. 105 114 114 12 13 135 
BulMnannel rames| 114X8$X-D6 | 12 x3hx-b6 | 12 xBhx-G2 ]12x3hx84x-56/12x4 x4 x-b4/1BX4 x4 XDD 
aE P| Ig 3 ___ = IG. $=. eve. aX el Ee SH ¢ 
Frames 74 X 34 X48 7h xX 34 X +50 8 x3}x-50 8 x35xX-52 84 x 34 x +50 9 x4 X-b4 
Reversed frames ..| 64 X 34 X +48 7 X3}x-50 7 x3}x-50 8 x3hx-52 | 8 x84 x-+50 8 X3hxX-54 
- Depth of framing .. me 114 12 eee 12} | 134 134 
Bath angle or | 14x34 X-60 12 xBhx-62 |12x3}xBbx-52/12x4 x4 x52 /18K4 x4 x-BO|IBX4 X4 X-Bd 
=| oe eer as 477 ae 2 sé 96 S2-¢ SE-S 
Frames 74 x 84 x -50 7h x 84 X +52 8 x3hx-52 8 x3hx-54 9 x4. x52 9 x4 X-D4 
59 | Reece. 64 x 3) x -50 7h XB} x +52 7h X 8} X +52 8 x3hx-54 8 x3hx-52 84 Xx 34 x -54 
Depth of framing .. 11 114 12 124 134 14 
| Bath onele oF mes! 12 XB4X-52 | 12 xB}x-G6 [12x3}xB}x-56/12x4 x4 x-D6/1BX4 X4 X+B2/IAX4 x4 X-5O 
> Seaea mie A Sole sit +o #9. 3 S3-6 Sf 6 
| Frames 74 x 34 x -50 8 x34x-50 8 x3}x-52 9 x4 x-b0 9 x4 xX-54 | 9 X4 X56 
a Reversed frames ..| 7 X38} X-50 7 X384x-50 8 x8hX-52 8 x3hx-b0 8 x3hx-54 8h x 84 x -56 
Depth of framing .. 114 12 12} 13} 134 14 
Pa eetrames! 12 XS}X-62 |12XB}X9}x-52| 12X4_ x4 X-5B/1BX4 XA x-DO/IBRA Xd X-DA| EXE XA X-BB 
- ehh 4¢ 3 t. Pe Se JS” | SO 
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SIDE FRAMING. TABLE & 
COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation.) 
DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
. BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 
FRAME | TYPE OF FRAMING IN SS : : 
SPACING. | FRAMING, PEAKS. Feet, Haak: Feet. Feet. Feet. 
| \* 10 12 18 14 
d= eS m4 
Feet. Inches. Inches. Inches. Inches. Inches. Inches. Inches. 
Frames 6 x8hx-42 | 6bx3}x-40 6) X 3} X42 63 XB) x 44 6) X 3) X42 6} X BY X44 
Weversel frames ..| ° SHXS°X*42? | BF 'KS x40 5 x8 x42 5 X8 X-44 5 x BEX 42 5 xX8hx-44 
40 38 1 1 1 1 1 
‘| Depth of framing ..) 65 | 82 8 | 85 8y 84 
| path angieframes..| . 8 85X44 9 xX84}x-52 94x 34 x -44 93 X3}x-48 10 x3} +42 10 X35x-46 
=| is i 7 an a0 $ §- 2h Ib 22). 9 23. 375- Aye. a: 
Frames 64 X 3} Xx-42 64X35 x44 63X35 X-46 633} x48 64X34 x-44 64 x 34 X46 
| Reversed frames .. 3x8 X42 5 X3 x 44 5 X3 X-46 5 X38 X48 5 x 84x -44 5 x34 x -46 
41 334 | ; ; 
Depth of framing ... 7 89 89 85 84 8} 
| 
| Bulb angle frames... shxakx-42 | 9bxshx-48 | 9bx3x-50 | 10 x3}x-44 10 x34x-46 10 x34x-50 
7 | ¢ Me oy 22-Be 22. ¥§- 23+ 95- Rig B§~ 2S~ Bs- 
j ene 
Frames 7 X34x-42 7 x8)x-42 7 X8ix-44 7 X83x-46 7 x38hx-48 7 x384x-46 
Reversed framed..| oe XS x*42 42X84 X42 4E xX 3h x -44 42x 33x -46 44 X 84x -48 5 x3hx-46 
42 ae | 1 1 1 
Depth of framing ..| 7 85 82 85 83 9 
| 
Bulb angio frames.) 84 X84 X52 94x 34x -52 10 x3}x-46 10 x34x-50 10 X384xX-54 104 x 85 X-46 
= | vee | 23-20 ie: 35- 2S Bs- 7..% 2y-5- 
Frames | hx 38}x-42 | 7)xXBhx-44 7k X34 Xx -42 74X34 X-44 7k X 3h X46 Th X 85 X44 
| | 
Reversed frames ..| 34x8 x42 | 4 xXBRx-44 44 x 34 x -42 4} xX 34 x -44 44 x 34 X46 5 X8yx-4dd | 
43 344 
| Depth of framing .. 8 84 9 9 9 9} 
| Bulbangieframes.| 9 X3}X-46 10 xX3hxX-46 10 x3}X-50; | 10 x3}x-54 105 X 34 X +46 104 x 34 X-50 
he Bip 38° AP IES A ae ae ne, 24S 42h-S° 
| Frames _ 7h X 84 X +42 74 X84 X +44 74 X34 X-46 74x 34x48 7h x 34 X46 8 X8hXx-44 
| | j 
44 Reversed frames a 34 x34 x 42 44 xX 33x-44 44 x34 x -46 44 x3} x 48 5 x34 x-46 5 X85 x -44 
BD 
| Depth pr | 8 9 9 9 - | 9 10 
| | 
| Bulbangleframes., 93 X 34 X +46 10 x8}x-54 10}. x3} x-46 10} x 34x -50 105 x8hx-54 | 104xX34x-58 
al IS ee 2 I 29-5 2h b- 29-S go 3s 
| j 
| Frames 8 X3hx-42 ps XBhxX-46 | 8 X3EX-44 8 X3}x-46 8 x34x-44 8 x3hx-46 
2 |_| Reversed frames .. 3}. x 34 x -42 | 4 x8hx-46 44 X34X-44 43x 3}. X-46 5 xXBhx-44 5 xX8hx-46 
5 354 
Depth of framing ..| 8} 9 9h 94 10 10 i, 
Bulbangleframes... 9)X34X‘52 10} 34x -46 10} x 3}x-50 10} X 84x +54 10} x 34 x -58 11 xX3}x-50° 
oe See ee ay. S 4 oe 29S Jos" It wk 
Frames .| 8 *8)x-42 8 X3hX-46 8 xX3}x-44 8 x3bx-46 8 x3hx-44 8 x34x-46 
| | 
Reversed frames .. 4 X8}X-42 4} x 3}X-46 5 X8hxX-44 5 X8x-46 5 xX 84x -44 5} xX 34 ee 6 | 
46 ; 36 | = 3 GE 
Depth of framing .. 9 9} 10 10 104 105 ; tae 
Batbangietrames..| 10 xBh%:50 | 10)x83x-54 | 10hxB3}x-58 | 11 x8}x-dO | 11 X8X-D4 | 114x34X-48 
ate S Jo: 5” ID): ak S21 Fee? 


Feet. 


40 


41 


42 


FRAME 
SPACING. 


TYPE OF 
' FRAMING. 
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SIDE FRAMING. 


| 


Feet. 
- 15 


Inches. ° 


33 


Frames 


Reversed frames .. 


Depth of framing .. 


Bulb angle frames. . 


Inches. 
64 X 34 X44 
5k xX 84 X44 
9 


10 x3hx-54 
46 3¢e 


Frames 64 x 34 X46 
Reversed frames ., BEX 35X46 | 
334 
Depth of framing .. 9 
Bal angie frames, 105 X 3h X -46 
= J % S* 
Frames 7 X84x-48 
34 | Reverted frames .. 5 X8hx-48 
Depth of framing .. 9 
Bulb angle frames,. 105 x 84 x 50 
aE S 


Feet, 

16 

Inches. 

64 x 84 X44 

6 X8hx-44 
94 


10% X 84 X +50 
a§' FO 


64 x B4 Xx -46 
6 X3hx-46 
94 


104X834 x-54 | 
__29- 


7 X8hx-44 
6 X3hx-44 
10 


10} x 84 x -58 
FOL 


43 


45 


46 


44 


Inches. 
7 X84x-d4 
6 X8hx-44 
10 


104 x 34 x -58 
So Ss 


COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE & 


(See 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
BOTTOMS, AND FROM TOP OF MARGIN PLATH IN WAY OF DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


Continuation. ) 


46 
46 
104 


114 x 84x 
She / 


“A8 


7 X8hx-46 
6 X3hx-+46 
10 


11 X84 x-50 
dof 


7 X8hX-46 
64 x 84 xX -46 
105 


114 x 3} x -48 
Ber eel | 


Inches. 
7 X35x-50 
64 x 34 x-50 
104 


114 x 34 X +56 
x. 3 


7 X8hxX: 7 X3hx-54 
64 X 34 X48 7 X3hx-54 
105 105 
114 x 34x -50 12 x3} x-52 
Ian_y As 
7 X8hx-50 74X34 x +52 
64 X 35 x -50 7 X8hX-52 
104 11 
114 X 84 X-56 12 x3) x-56 
6-3 29. 45” 


pees “TEX8hx-48 | 7hxBhx48 | 8 xBbx-48 | 8 XBhX-50 
Reversed frames ..| 9 X85X-48 5k Xx 84 x -48 bk x 84x -48 6 x8hx-50 
Depth of framing .. 9% | 10 104 11 
Bulbangleor | 11 x8kx-46 | 11 xBhx-56 | 11bxBhx-50 | 12 xBhx-52 
Jo. F209 dip _3¢°3 
Frames 8 xBhx-46 8 X38hx-46 8 X3hx-48 8 X3hx-52 
Heverset trames | 5.*8$x-46 |. 5bx8}x-46 6 X8hx-48 | 6hXx8hx-52 
Depth of framing .. 10 6 104 11 11 
Bab omgle oF seats} 11 X8hX-5O | 11bX8hx-48 | 12 xBhx-48 | 12 xBhx-56 
iL a atl ey fir IGS 


Frames 8 x3hx-46 
api. | Mavested frames | OE XBR X46 
. Depth of framing .. 104 
Muvphannel frames! 114 X 3} X-48 
x - ees CaF ere ot 

Frames | 8 x3hx-46 
Reversed frames... 6 X34 X-46 

si Depth of framing .. 11 
Bolonamnel frames) | 114 X 8h X-54 

/ IS 


8 xX8hx-50 


5k x 84 X-50 
104 


114 x 84 X-56 
_ 94-3 


8 x3hx-50 
6 X8}x-50 
11 


12 x84hx-d2 
Je 3. 


8 X3hx +50 
6 X34x-50 
11 


12 X3b.x-52 
Ve oe 


8 x3hx-50 
64 X 84 x -50 
114 


12 x3}x-62 
‘+f 


8 X3hx-52 
7 X8x- 
114 


12 X34x-66 
M4 2-/ 


8 X 34 x -50 
64 X 34 X +50 
12 


| 
12 x 8)x Bh x-52/12X4 x4 X-52/12K4 x4 X-58 


“3° 


8 x3}x-50 
6} X 34 x -50 
114 


x 34 x -62 
hf fe f 


8 x3hx-54 


7 X8kx-54 
11} 


12 x 84 x 34 x -52 
Ls ee gy 


8h x 34 x +52 


7 X3}x-52 


12 


12 x 84 x 84 x -56 
YS be 


84 x 34 Xx -52 
7k X 34 X-52 


124 


je aS 


Feet. 
20 


Inches, 


74 X 84 X +52 
7 X84x-52 
11 


12 x8bx-56 
Ig. 35° 


74 X BX: 
7 X8hx-54 


ll 


12 x8}x-62 
en ade 


8 X8hx-52 


7 x8} x-52 


113 


12 x8}x-66 
we 2-t 


8 x84x-52 


74 xX 84 x -52 


12 


12 X 34 x 84 x -56 
a Se 


8 XBX-54 
74 x 84 Xx -54 
12 


12 x 34 x 84 x -58 
ad 


84 x 84 X +54 
7k x 84 Xx -54 
124 
12x4 x4 xX-56 


9 X4 X-52 


74 X84 Xx-52 


13 


Jo- i 


—— 


FRAME | 
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SIDE FRAMING. 
COMPLETE SUPERSTRUCTURE VESSELS. 


TABLE 4 


(Concluded. ) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE 
| BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY O¥ DOUBLE BOTTOMS, TO LOWEST DECK AT SIDE. 


| 
i> 
j 


Channel frames .. 


TYPE OF 
SPACING. | FRAMING, Feet. | 
21 
Inches. Inches. 
| Frames 8 xX 34 X52 
| 
| | Roversed frames ..| aim 33 X52 
35 
| Depth of framing .. 114 
Bulb angle or 
| channel frames) 12 X34 X-66 
se 2- i 
a ' 
| 
| 
| Frames 8 X 34 X52 | 
| Reversed frames .. i x 3} X +52 
335 | 
| Depth of framing .. 12 
| Channel frames ... 12 X 34 X 35 X-D6 
| - MB" heb 
Frames 8} X 34 x -50 
| Reversed frames .. 7 Xx 34 X +50 
34 | 
| Depth of framing .. if 24 
| 
| Channel frames ..| 12 X 34 x 3} X +58 
- = al oe 
ly. 
| Frames 84 X 35 X -50 
Reversed frames .. 74 X384X-50 | 
344 
91 
Depth of framing ..| 125 
Channel frames “ 12X4 X4 X-50 
m = oS 
| Frames 8} x 3h X52 
| Reversed frames ..| 8 xX 34 X +52 
35 | 
| Depth of framing .. 13 
Channel frames ... 12X4 X4 X-5D8) 
pele! |" ool Sos 
| | Frames 84 X34 x54 
| | Reversed frames .. 8 x3}x-54 
| 855 | 
| Depth of framing .. 13 


13x4 x4 X-50 
52-6 


Frames 


Reversed frames .. 


36 


| Channel frames 


| Depth of framing .. 


.| 9 X4 X-b4 

8 xXBhx-54 
135 | 

.|18X4 X4 X54 


1 


Si $= | 


Feet. Feet, Feet. Feet. Feet. 
22 23 24 25 26 
Inches. Inches. Inches, | Inches, Inches. 

8 x3hx-54 | 8 X 84 xX +54 9 x4 x-52 9 X4 X54 9 X4 X-58 
7h x 84 X-54 8 x3hx-54 8 x3hx-52 8hx3hx-54 | 8hx3hx-58 
12 12} 13} 4 14 ; 4 
12 X BEX BhX-DB) 2X4 x4 X-DG)1BX4 X4 X52! AXE X4 X-50/14X4 X4 X56 
e. : 49.3. i326 |) Jf 6 | eee 
81x 84 x-52 8} X Bh X54 9 X4 X54 9 x4 X56 94 x4 X52 
74 X 84 x -52 8 X3hx-54 8 X3kx-54 8h x 84 x -56 8x4 x-52 

124 13 134 14 144 ; 
12X4 X4 X52/13X4 x4 x-50/13X4 x4 X-D4|14xX4 X4 %-52/14X4 X4 X-58 
Axe ee fo 4 Ka IIA. ox 05. © 
84 X84 xX +52 9 X4 X-52 9 x4 x-54 9 X4 X58 95x4 X-+56 
8 x3}x-52 8 xX3hx-52 84 x 35 x -54 84 x 34 x -58 8x4 X-56 
13 | 13} | 14 14 144 
12x4 x4 x-58|13x4 X4 X-52|14X4 X4 X-50/14X%4 &4 K-56|15X4exK4 X54 
SPs) te ce Lhe Bat cy 2 
8} x 84 Xx -54 9 X4 X52 9 X4 X-56 95 X4 K-54 98 xX4 K-58 
8 x3hx-54 8) X34 Xx -52 8) x 34 x -56 8hx4 x-54 84 x4 X-58 
13 14 14 144 144 
18x4 x4 xX-50)/13x4 x4 x*-58/14xX4 xX4 X:52!15X4 X4 X-52/15X4 X4 X-56 
___ ¥2-6 _ SES" SI 65g | OK ee 
84 X 84 xX “54 9 x4 X-D4 | 9bX4 K-52 98 xX4 X56 95x4 x-60 
84 Xx 34 x -54 8 x34 x-54 B8kX4 X-52 | 8x4 X-56 8h x4 x-60 
13} 14 144 144 144 
13xX4 x4 X-D4/14K4 X4 X50) 14X4 X4 X58) 15X4 X4 X54) 1X4 X4 X58 
Seg | SH a2 Poe éo-y 
84 X 84 x -56 | 9 x4 x-58 98xX4 X54 94 xX4 X60 
84xX3hX-56 | 8hxX3X-58 8¥xX4 X-D4 gkx4 x-60 
134 14 144 144 
13xX4 x4 X-58/14x4 x4 X-56/15X4 X4 X-52)/15X4 X4 X-58 
Sos | % bS-g. |. bey ieee 
9 x4 X54 | 95X4 X52 95 X4 X-+56 9b x4 X+62 
8h X34 x +54 | 8hx4 X-52 8hx4 X-56 BEX4 X-62 
14 | 144 144 144 
4X4 X4 X-D0/14X4 X4 X+58/1DX4 X4 X-54/1BX4 X4 X-62 
FEL b6J-o Go 7-2- indeSs 
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PANTING ARRANGEMENTS. 
WEB FRAMES and STRINGERS. 


TABLE 9) 


(See Continuation.) 


Bite <ritirr F. 


DEPTH (d) AT, COLLISION BULKHEAD FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, AND FROM 


Inches. 


12 X 30 


12 X +30 


12 x30 


13 X +30 


TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO TOP OF BEAMS AT SIDE OF LOWEST DECK. 


Inches. 


12 X-30 


12 X +30 


13 X +30 


18 


Inches. 


Inches. 


13 X +30 


13 X +30 


13 X30 


14x -30 


13 X +32 


14 xX +32 


Feet. 


24 


Inches, 


15 X84 


14 X +32 


16 X-36 


21 X-42 


22 x +44 


15X84 


16 X +36 


23 X -42 


24X44 


25 X +46 


17 X38 


18 X -38 


19 x -40 


21X-42 


22 X +44 


24 X +44 


26 X +48 


20 x -40 


21x42 


23 X -44 


24 X +46 


26 X +46 


23 X +44 


26 X +46 


28 X-48 


30 X-50 


32 X-50 


34 X +52 


36 X-52 


27 X48 


29 X +48 


28 X-48 


25 X -46 


27 X-48 


26 X48 


28 X48 


30 X +50 


31 X +50 


33 X +50 


33 X +52 


28 X +48 


37 X +52 


38 X54 


40 X54 


DEPTH 
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WEB FRAMES and STRINGERS. 


DEPTH (d) AT COLLISION BULKHEAD FROM 
TOP OF FLOORS AT CENTRE IN WAY OF 
SINGLE BOTTOMS, AND FROM TOP OF MARGIN 
PLATE IN WAY OF DOUBLE BOTTOMS, TO TOP 
OF BEAMS AT SIDE OF LOWEST DECK. 


| Feet, 


28 


Feet. 


30 


Feet. 


32 


Feet. 


34 


FACE ANGLES. 


Thickness 
of Stringer 
Plates. ——- - 
Double on 
Web Frames, 
Single on 
Stringers. 


BUTT STRAPS FOR STRINGER 
FACE ANGLES. 


Dimensions. 


Single on 
Web Frames. 


Inches, 


Inches, 


Inches. 


Inches, 


Inches, | Inches. 


Length. 


Inches. 


36 


Breadth. 


Thickness. 


Inches. Inches, 


5 40 


TABLE 5 
(Concluded. ) 


Rivets. 


Number in | Numberin 
Straps and | Strapsand 

Stringer | Web Frame 
|Face Angles. Face Angles 


5 40 


” 


Lye 


X83 X-30| 


22 30 |3 X38 X-84/5 X38 X*52|  ,, * 48 ma 
_ = = <i fg@a+2|  i¢g | “. 
24 25x +46 32 «|84xX8 x-36/5 X8hX-54| _ 50 “3 
ae et = itu 2 yi Pema | . Jab oes 
26-48 | 29x-50 34 |3hx3 x-40/6 X34X-56| = “52 a 
_ Se ee " i 2 i 0s 7 _ + i= eee 
28 | 28X-48 | 30X-50 | 34x-52 “34 pee XE 48 63 X33 X-60_ 48 7 “D4 12 
= ner ee ed os 7 2°%r 2 Cie Io = f ee 
| | 
29X-50 | 31-50 | 35x-52 | 88 x-54 86 |84x34x-46|7 x34X-62 EB a “D6 3 


34 X +52 


36 X +52 


40 |4 X384x-54 


| 
42  |4 X84xX-58 


46 X +56 


85 X-52 | 88x-54 | 41x-54 | 44-56 | 47X-56 
* a 2 lh , | 4 Of- 2 | 
88X52 | 40x-54 | 48x-54 | 46x-56 | 49x-56 | +44 |44X35X-58 
=e 7 - - | 4-5 +2 
40 X-54 | 42x-54 | 45x-56 | 48-58 | 51x58 | +46 |44x34x-62 
= fone E oy SO Bs co 
42X-54 | 44-56 | 47X-56 | 50-58 | 53x-60 | -48 5 xX38}x-62 


4 g~ 2 


” 


4 “62 
~ “64 
10 66 


” 


” 


” 


-60 


” ” 


55x-60 | -48 |54x3}x-62 
Rie! OO ae 2 

+O 16 X3hx-64 

SFbY- 2 
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PANTING ARRANGEMENTS. TABLE 5A 
/ 
DEEP FRAMES and INTERCOSTAL STRINGERS. (SEE CONTINUATION.) 


DEPTH (d) AT COLLISION BULKHEAD FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, AND FROM 


DEPTH rm TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO TOP OF BEAMS AT SIDE OF LOWEST DECK. 


| 
Feet, Feet. - 
12 14 16 18 20 22 q 
_ Feet. A Inches, Inches. Inches. Inches, Inches. Inches. if iy tasibe. a | 
q 
12 ||| 5 x8 x88 | 5kx8 x-40 | 6 xB x-42 6hx3 x-46 | 7hx8 x-40 
i 6 4o via f GIs (2: Jo _ J | ee 
14 5X3 X40 6 x38 x-40 64 x3 x-40 7X3 x-44 8 x8 x-40 8h x3 x-42 | 
| = 2 OF £.9S VN -o | ae 1 fe ws” | _l@ 
16 65x3 x-40 7x8 x-40 74x3 x-40 8 x3_x-40 8x8 x-40 9 x8 x-44 94 x 84 x -54 
OF fo -¢ amt giahs OL TC eae F< |e ae fh ARB. 2.3667 
| Net y 
18 | TXB xX742 ThX3 X-42 8 x8 x-42 85x3 x-40 9 x3 K-44 9} x 34 xX -46 10 x34 x-56 
| /o +f (2+ 5S" _ At 4 Fa i eS 1gf2_ ee 0 7 ees (es ae 
20 | TEX B xX 744 8X3 x-44 | 84 x8 x 40 \ 9x3 x-40 9 x3 x-52 10 x34x-46 | 10kx34x-54 
| 4-2 beh ON SEE | ao oS CES. 2 / ee es A 
See = 
22 8 XB X-46 8h x3 x-42 o\xs x40 9 XB xX b2 94 x 34 X -52 10} x 34 x -46 11 X34 x-56 
Km) lou £ VA a i _30- Ss 23-2 Ae a come er * 
24 85x38 x-48 9 x8 x-40 ¥ x3 x-52 4K Bh X “52 10 x34 x-52 104 x 84 x -56 114 x 84 x +54 
[aca eee Mell 4 ly FS BS Pa 20 S$ a3 2. = ae ASG SS PES ee ee 
= 26 B) 9 x3 x-48 9 X83 X:b4/ 9b x 3h x-52 4 10 x8kx-b2 | 10hx3hx-50 | 11 X35x-36 | 12 x3bx-D4 
pew to! | : le8s oe se 23-2. 86-8 Bee | a Se 35 
} 23° | 94 x 34 x -48 94 x. Bh x -52 10 X3}x*-50 103 x 34 x -50 11 x8hx-48) | 11bx3hx-56 | 12x 34x 3h x-50 
cael Hed >) Pe ok ae 23. 2. | oan Af-F - |. do -g.t ae. 8%. 3°} OT 
| peg Be 
| | 10 x8hx-48 | 10 x3hx-54 | 10kx84x-50 | 11 xBhx-bO | 11$X3hx-50 | 12 X33x-54 [12x3$x3hx-58 
A Kk "25 7h Me YP AM A 7 8) cron pa? PNET Js 9 Wi 
cy 74 nenr ci] 
82 : 10 x3hx-54 104 x 34 x -56 ll x3hx-52 1yx3hx-bo | 12 x3hx-50 12x84 x38hx-50/12x4 x4 x-56 
| 26 -3. : Re? TE ee (Se ee Late Ae | es es a Se ed ee 
: | 
84 -.|| | 10} x34x-56 11 x34 -58 114 x 84 x +54 12. x3hx-54 12 x34x-GO |12x35x3}x-56|13xK4 x4 x-50 
i od Rit “DCREE Say 77 ee Sri. ig .¢ vo 6 _ 46 | FB 
2 386 || 41 x3)x-58 114 x 34 x -60 12 x8kx-58 |12x3) x3) x-48 | 12x BEX Bh Xx -56)12x4 x4 X56) 18 K4 K4 XE 
- Sl adh oe 7 ee BR Ae HL 2 opr i eas Ene sh SPe Pi IS? Sin oe 
¢ | 
ogg. 38 J 12 x3hx-58 [12x 34x 34x -48/ 12 x 3h x 34 x-56/12x34x3hx-60|12xX4 x4 x-D6)1BX4 X4 X52) 14x4 x4 X-DB 
ae a ke RC GE Pe 4S bb 47-0 ge Fot | sh x EV Fie: Sy Sg. y 
7 . : 'e i, a = | | 
bt 40 ‘i 12x35 x3)x-54)12K4 x4 x-50/12xK4 x4 X-D6/12K4 x4 x-64|/13K4_ x4 x-56) 4x4 x4 x50 | 14 x4 x4 x-60 
-\ weg 6 eg Pea ek ae ¢ PP eine ma le ee bi 2 
| b } 4 } : 
42 |g \13x4 x4 x-50/18x4 x4 x-52/18x4 x4 X-56(1BK4 X4 x-G4|14X4 X4 X-DE)IDX4 X4 X-52/1DX4 x4 X60) 
% I2-¢ 3 " be | és | 6s". | Ye 
F - 13 — £2 6 = IS SF. £ . | €“° p ___|_e ia eae 
: 13x4 x4 x-50 
44 |F|l4x4 x4 K-50) 14x4 x4 x-54)14xK4 Xd KDB 14K4 K4 X-G4)1DX4 X4 X-DELIDX4 X4 X64T Ly Ling 
ee et | bo og CRO 66-6 ee Z¢ Bae o8.y 
2° / 13x4 x4 X-bO|13xK4 x4 x-56)14x4 x4 x-50 
‘ 46 Vv | 15 x4 WC tel ben x4 x-58)15x4 zt x +62 aa Ke ee X68] 4 x4 x-50 4x4 x56 | 4 x4 x50 
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PANTING ARRANGEMENTS. 


DEEP FRAMES and 


DEPTH (d) AT COLLISION BULKHEAD FROM TOP OF FLOORS AT 
CENTRE IN WAY OF SINGLE BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY 


OF DOUBLE BOTTOMS, TO TOP OF BEAMS AT SIDE OF LOWEST DECK. 


Inches. 


Inches. 


INTERCOSTAL STRINGERS. 


382 


Inches, 


Feet. 


34 


Tuehes, 


TABLE 5 A 
(CONCLUDED.) 


Thickness of 
Stringer Plate. 


Face Angle 
on Stringer. 


REP a 


* Inches, 


3 X38 x-30 
ae 


3 XB X+B4 
“92. 


12x 3} x 34 x +54 
A ef G 


<— — — — -—BULB ANGLES —- — — 


12x4 x4_xX:52 


~~ 


1BxK4 x4 x50 
f2-6 


13x4 x4 
Jt. F 


34x83 x-34 
4:09 


4 x3 X-34 
2.26 


4 X38 X-88 
2-52 


4hx3 x-40 
a -Pig 


| 14x44 x4 
(1-2) ees 


15x4 X4 x-60 
OE 


18«x4 x4 x-56 
SIF 


14X4 X4 X-60 


15x4 X4 X68 


13xX4 X4 X62 
SES 


14X4-%4_x +56 
SR TE ASD 


4x4 x4 x-62 


13X4 X4 X:h4 
4 x4 xX:54 
gS" O 


5 «BS «40 
P- Om 


5Ex3 x-40 
Fn f 


| 14x4 x4 X-50 


4 x4 X-50 
de ht OD 


Sk x Bh x +42 
f6 


é 


15x4 x4 X-+58 


uF 69. ~ 2 


14xX4 *4 X:b8 
67-02 


1bx4 x4 x-56 
_ OF he 


li5x4 x4 X64 
73.6 
13x4 x4 X-+50 
4 x4 X-50 
22° 


15x4 x4 xX-62 


ee fe 


15xX4 x4 x-68 
6. 


13x4 X4 x-52 


14X4 X4 X-+54 
4 X4 X-+54 
LO S$ - 2 


6 X3hx-42 
2-94. 


4 X4 X-50 
_¢0 0'@ 


| 4x4 x4 x-60 


6 XBhX-46 
“MG 


14X4 X4 X-54 


4 X4 X-54 
EE Mad - 2 


64 x 34 x -46 
“5G __| 


4 X4—-92 
ar) 

18x4 Xf x:-58 
4 x4 x-58 
Og. 2 


4x4 X4 X-58 


4 X4 X-d8 
ee YF 


15 Xx 
+ > 4 X:58 


YM ase 


7 x384x-48 
LB. 


14x4 x4 x-50 
4 x4 x-50 


120° © 


|1bx4 X4 x52 
4 X4 X52 


| 1bx4 x4 x-64 


4 X4 X-64 
_ fh: zZ. = 


74 X Bh X 48 
S08" 


ee LtL ee kek 


15x4 x4 x-64 
Joie; 
13xX4 X4 x-52 
4 X4 X-52 


4x4 x4 X50 
4X4 x50 


‘Ooo 


13K4 X4 X-:b8 
4 X x “58 


14xX4 X4 X-58 
4 X4 X-58 
£0 D. wk 


14x4 x4 X-58 


8 x3hx-48 
ee Eee 


14xX4 x4 x52 


|} 4 X@ X-52 
| LOL: $° 


15x4 *4 x-52 
XD X52~, 


8 «38h x-52 


/14K4 x4 x60 


ee 


84 x 3h x -54 


14x4 X4 X-58 
58 
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Me ee jo 
“Vs may | es 


et eae ih a a ia ils » Mey Ry eS . SOR peed _ 
Nye Sua Lf SE)’ 252 ae fx (Quike~ 6 } 
5 pa 3% . TABLE 


; | 
v0 a DOUBLE BOTTOMS. (See Continuation.) 


FLOOR PLATES, 
MARGIN PLATE, || 81D# GIRDERS INNER BOTTOM PLATING. 


FIRST | = TANK. |p. Of arreter Katthis Whihde tet tints 


LONGITUDINAL z Middle Line Strake 
‘ Thickness. 5 : Thickness. 
NUMERAL. Height Above si : = : : f os = in ee ona t Seated 


~Spmee In Holds Thickness. In Holds. 


LxD i | pata 


and 
Full Complete Breadth, Half Half 
Scantling | _ Sper- . Engine Length Length 
Vessels, | 8tructure 5 \° . vy 
44fo 5 fb see wea | OE | te | FF | 30 |_ay_| oe" | hzo | 2 
3 


= ; 5 fF: ei at) ew 
1680 Inches, Inches. riche. Tophen Inches, Fre, 18 bres, 


2100 36 : 46 : : 28 : 32 


3g 4 2 
Inches, Instife 


2600 —. 38 : 48 


\ 3150 


3800 


4500 


Sot. prrr3 raps iat fF ow Af es Fateaws 4 a ¥ 6 - 7 
TABLE 
DOUBLE BOTTOMS. ri (Concluded. ) 


SE) Per” bg leo Caw Xt S4gs D2. 
DIMENSIONS OF ANGLE BARS. £ 


FIRST i Vir x9 aparece 


LONGITUDINAL = 
NUMERAL. Angles Connecting Centre Angles Connecting Centre Frames and Reversed 
Girder to Flat Plate Keel. Girder to Inner Bottom. Angles Connecting | acne on ects Vertical Angles 
e rder Angles, 
and 
LxD “7 = Pe. —s A Margin Plate to vittiols iGetel oe Connecting Floors 
| Shell Plating. 1- Side Girders. 
Half Length | atox. Half Length Thlok: “4 3 Centre) Girder and 
Amldships. Ends, Am{dships. Ends. Ss (re ryt 
¢ ° 
Tnehes, | Inches, Inches. Inches. Inches, Inches. Inches. 
2100 | 8 x8 x -86 36 3 x3 x 82 “32 3 x8 x +82 3 X8 xX -28/ |, 2h x 2k x -28 


2600 B xB x38 | 88 | 3X3 x -B4 “84 3X3 x -B4 8x8 X28 2h x 2h x 28 
- 3150. | 8 x*8 x -40 Api 8 x8 0 “36 | 36° 8X8: x36 3 xa x80. | Oh x Oh x. 28 
3800 3h X 3 3h x 40 | 40 3 Ke Bares 38 38 8 x8 x38 | 3 x 8 x +30 ale “Oh x Oh x ‘ae 
4500 34 x 3h x -42 40. 8 x8 x -40 . 40 81x 3. x 40 ; 8 X/8 =x *82 2} x 2h x 30 

5250. 34 x 34 x 44! | ape | 3x3 x 40 | 40 3 xg x40.) 3 x8 x-82 y 2b» x 2h x 80 

2 6050 } 34 x 3h x 46 Ad 3 x 3 mage : 40 | | 3 x3 x “42 es x 8 x “34 | ah x <2} x -82 x 
6800 3h x 34 x +48 | 46 3x3 x 42 : 40 8 x3 x -42 3 x3 x34 |. 2 x Ob x 32. 

7550 . Bh x 8} x “50 sap | 3 xB x ag | ase, | 3k x 3h x 7. “gh xX 85x we: |~ “ob x oh x 32 : 
8350 | 8h x Bh x -52 48 | 3 x8 x aa | 4g 3h x Bk x -44 i tks x36 | 8 XB x Bd 


9150 SR XP 5D “48 3x3 x46 | -44 Bh x Bh x 46 Bh x 3h X36 3 2X8 os 34 
- —— ae e = es | ee ee | 


10000 $| 4 x4 X-54 “50 3 xB Xx 48 46 34 x 34 X -48 3h ss 35 x +38 3 X38 xX -B4_ 
= 10900 3 a x4 x bd ; 50 | 3 x3 xX -5O 48, . 34 Xx 34 x 48 ae sh x 3h x -40 8 X38 X°386 
; 11800 Me “s x 4 x 56 52 “ 35 Xx 3h x 00 va -48 | 34 x 3h x -50 | 34 X 35 x -42 3X3 X -36 
i. 127 50 8 - x4 X56 “52 3b x 8h Xx +50 48 | 3h x 3 x50 | 3h x 3h x 42 3 X38 X 38 
H 13750 ne ; y x 4 X -58 “54 3h x 8h x -B2 48 3h x 3h x 52 : 3h x 3h x 42 8 X38 X -38 
a 14850 x |: 4X4 X60 “56 , 34 X BS X -54 “50 8h x 34 Xx 5 3h x 3h x -44 3 x3 x -40 
i 15900 — x 5 x 62 56 | Bh x Bh x. x 54 ‘50 : 34 X 34 Xx ba 33 x 3) x -46 3 X38 xX 40 
417000 wires: x 64 “58 X | gh x 3h x 56 "BR Bh x Bh x06 : “8b x Bb x “48 , 8 %.8: Rees 
18200 ; 5 x re x 66 , “60 34 x 84x 56 52 a x Ki ah x -56 84 X 84 x -48 ar x8 x -42 
.. 19500 aac 8 x 5 Xx 68. 62 34 Xx 3h x 58 _ bd \ 3h x 3h x58 | 33 x x 8h X50 38 X38 X -44 
| 30900, =e 5 xX S x70 64 | 34 x 3h x -60 58, Bh x ‘3h x 60 3h x 8h x Ps. 3.XB Xdd 
200 |b x5 x70 | 4 | Sh Bhx-c2 | 56 | shxshx-o2 | shxshxo2 | 8 x8 x46 
Ys 24000. 6 4 B XA. 72 | 64 34 x BR x < +64 58 3h x 3h x a 64 3} Xx 3h X -52 8 XB xX -46 e _ 
q 25700 ee 5 * 5 X72 iar 34 Xx ne x 66 ae = ‘3h x sh x x: 66 34 x 8h x A 3 x8 
27500 5 X5 xX -74 66) 4 x4 x68 | 62 4x4 x 68 4 x4 X-5d 3 xB xX 
29400 / 5 X5 x76 | +68 4 x4 X-70 f 64 | 4X4 X-70 4 X4 X-54 3 
‘ ri, * 4 x4 x 72 4 x 4 X -56 3 
: 4 x4 oa" 4 x4 es 3 


In the oiler room the mls of ai bars not covered by cé J to be increased by 0 inch beyond those earren in the Table, * j 


Luoyp’s 8 Kédisrer oF Suipprne, Lonpon. isin December, 1925." : ee é EAS 
a, ee a tl wt a 


“t 
a2. 9 156 yp, sig 


<—— — —- BULB ANGLES-—— — —> 


Inches, 


DHX 8 X84 3, 


Inches, 


Gio Xoo x 38 Zus- 


AM MS LI ae 


OhX 3 XB4ay2] 6 XB X86 y,| 6X38 X44 2, 
64 Xx 34 X $38 rz, 6 X 8x 40 274) 7 xX 8x 42 49g 
BEX BEX 349s] HX BEX BBS 4») 7 X Bb X AG Vy, 
bh x BEX 40 ,0| 64 x 35 x 44 oy 7% X 84 X -46 5 
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_ Siven in the Tables, and the horizontal flanges may be 3 inches in breadth. 
In the boiler room 
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the thicknesses of bars not covered by cement are to be increased by “10 inch beyond those given 
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FLOOR PLATES in VESSELS having SINGLE BOTTOMS. 


[RX D crvetens 
54D > uber FULL SCANTLING VESSELS. TABLE 9 


BREADTH B, 


mY Feet. * Feet. Feet. Feet. Feet. Feet. Feet. Feet. Feet. 
a 16 20 24 28 oa 36 40 44 48 
> " 4 A 

“ ee eee | ae fe 26 | (4- LP | JIBS Te? Fo a or 
5 Feet. nehes. Inches. att, rey ? 4 orig A Inches, Inches, 
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Set Bn aE ET te le a DE — 
pe 12X-26 | 18-28 | 14x30 | Me So | rye 92 | 19% 3m 
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25 X -40 27 X-42 


Zo 46 


COMPLETE SUPERSTRUCTURE VESSELS. 


BREADTH» B. 


Feet. : Feet. Feet. Feet. Feet, 


36 


Feet. 


48 


Inches, Inches, 


Inches, 


16. 13 X +28 14 X -28 16 X +32 18 X +34 SG» BLe 


Inches. * Inches. 


19 X +34 


22 X +38 24 X -40 


Poe all vessels the thickness of the floors in the engine space is to be increased -04 inch and in the boiler space *10 inch beyond 
that given in the Tables. — 
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in VESSELS with SINGLE 


taste LO 


KEELSONS BOTTOMS. 


MIDDLE LINE KEELSONS. 


| With Bar Keel 


FIRST only. With Bar Keel or Flat Plate Keel. SIDE KEELSONS. 
LONGI- - FLAT KEEL PLATE, 
TUDINAL | Standing upon Standing upon Floors with Standing upon Floors with 
Floors. | Intercostal Plates. Centre Through Plate. 
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_ costal | _ pe = ine 
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Thickness For j-Length Thickness; For 4-Length |Thickness 
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9-92. |7:32.| 492 | Seg : /ite Go| Been Gea eee pag | +50 
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CENTRE and SIDE KEELSONS in TUGS./<4 “« ¢<¢ TABLE ee 


FIRST CENTRE KEELSON ON ‘TOP OF | SIDE KEELSON ON FIRST | CENTRE KEELSON ON TOP OF ‘SIDE KEELSON ON} 
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In the boiler room the thicknesses of the centre and side keelson plates and bars not covered by cement are to be increased by *10 inch. 
beyond those given in Tables 10 and 11. Bases 


Luoyp’s ReGisTER oF Suippmne, Lonpon.—16ih June, 1927. : ; Se 


260 = 
sna Amys \ ; TABLE Lom 
BEAMS fitted, to EVERY ‘FRAME, “<< ©@e< <<o¢See Continuation.) 
= = 
| BEAMS AP UEPER DEOES OF SINGLE eit ae ag ROMS Oe 
DECK VESSELS. STRUCTURE VESSELS FORWARD OF }th LENGTH FROM © 
SPACING | . FORWARD AND AT FORECASTLE DECKS. ~. : 
F ‘ 3 = - 7a Se ; 
: | SIZE OF BEAMS AMIDSHIPS. Thick- | SIZE OF BEAMS AMIDSHIPS, Thick- 
"of - "ot, 
| With One Row With Two Rows With Three Beam With One Row With Two Rows With eee wows : 
of Pillars. ¥ of Pillars. Rows of Pillars. Knees, of Pillars of Pillars. of Pilla: Knees. 
A! Inches. - Iaches, Inches. Inches. Inches. Inches. Inches, Inches, Ee 
4 X38 X-80 ‘84X38 X-2 8 X38 X-26 30 |: 5; 
1 Wintel? adil ee >" 3 yes sai al or Baa ol! tele 
| . . x Xe . | j 
| 4 X38 xX B2 34X38 x 30 3 8 578 80 | of a peat ie 4 Wy 
g| HANS 4 8. BBD at 3 x8 ee 32 4EX8 X30 BEB X30 3X8 ny | 80 th t 
i - 
| 5 39 P . x XS 82 | 5 X8 X-80 ‘ ‘ , 30. 
petite Reais Ue. | POkpES ye 30k: |: (82°) 15 Fe Puen [ema oem eead Sf ee Oe 
| € 5 ¢ 9 F © : 7 
¢ “32 ¢ 82 | X38 X-B2 33 ° |} +32 
, SEXB 5X82 ABMS XBL hx, 58 82 | 5 32 | 4 XB X82 | BhxB X80 82 bel g 
! M ‘ A | 5 * 4i-x § 25 A 629 
S| 6 x8 x4 | 5 x3 KB 4 x8 Rielle Mine ccha 3 _ sans ees Fa Ey 82 ele 
|. 15 ; X83 X: § 5X8. X- 5 +39 X8 X- 2 
‘ pate esa | onl ata oe agda | © lela 
|. 6 -X8—X -86 54X83 -X 4 eae x 34 “36 6 X38 X-3 5 X83 X-+B4 4 X38 X-34 “34 | 
| HS aa sal ene papel feibdinses oF me a ape) eee | a 
\| 6kx8 X88 “PP 6 x8 x- shxg x34 | 38 ObxS X84 bkx3 X-B4 | 44X38 X-B4 | -B4 | | 
| 63> 2 ae 36 Ble, sb Sie — b et J i} $ Sess 4 gg | _ f 8 | 
x3 X- 1 “ 5 x3 X: : | ; : ‘ x ‘ “ 26 | 
st hee SSR eee Sie ee ee eee 
\ 
xe ae “ 5} : 42 | 36 : 34 : 
Ae soy, eo ag Poke yy abs yay [abe aha ata bel 
elle i8 *8 x44 5 5k X38 Xs . 7 X8-X-88 bXB Xs x3 xX 838 | > 
ie n0 5 eae Pd sel pee 7 ld Me PL laa Po AR re 
| 1x Lx 4 1 g “ x xs oy, wL ° A“ x8 * ‘ x - 
Pee ae ieee! OMe | OE RBG a) 88 eR Ee BE aa | 
‘{ X BEX 48 4 XBhX 40 | ; 55x38 a “48 | 8 x8 X42 : 6 x8 385 5k x8 x Bt | 401 23\ 1b 
94x 34x -50 7h X 34 X-40 6 X3hx-3 O| X38 X-44 64X3 X-38 6 X38 * 36 410 [244 
98% 8h 80 | Ha 88% 10 4 Phe | 59 | 8h ers She ADR adele BR petet 
10 % 84X59, | 74 x 34 X44 (6 X85X: 40, “D2 9 X35 x 46 - 7 POs 6 xx | “42 ah 
| 10} x34 X:9 ot, 8 x BB x 44 dest, “52 | 9} X BY X48 7 xBhx 46, “oh abe 40 “44 ay 
pl ibe Ee Ma a pied SOAS ATF DS Sedockct BY 2) RR ees a 
X Bs X- g . x x D \ { 5 7 x: x x: . 
eo wn ee ee Mol 7 | A 
¢ . ye 4 x -42 q ‘ of 7% Xé A cd og, 
——— “Sbeah xg | Wxahete | ot pnobxabeyy.,| 8 xabxs Tobe | 46 da 
ak x «RS rh yx akx. nef Se : ; Ea 
hes a, SEX SEX AY | THX BH AE, | 56. | 10h BEX pS a XBEX-D2 | TEX8bX 46 | 
1 | 
g . “56 34 X+p XH XByX+ 
A: AON NRCN BG UGLY 7A R777 MarR A 9 A 
HH pe iano Hel ae iam YA FREE 
H : ; 1 9 XB8Ex«5 x3} x: 
i RE tee {3 fea | 39 3h Prod 83 x3 Vas 
i. 7 
; 7 9X 3EX-h4 | 8}XBhX48 
a IS ees es cola BE wdhes, "Spy d2 
9 x34 x-46 
| 1s a3 me E- “~ ha. - | Bie Uh As| = pea: 
| 
[| eg x 8h X50 
sk tes tees _ — ~— on the 
| ' | ae ob xh x, Ges 
| ———__—_ —_—__—_ = Se Se Sh a ee iM ; Sad ae " = a ~ ‘ 
| . / ob Bbs;34 mn 54 
Aga Pe be EY Cy MESS . 
|i ; | 10 XBb X02 _ ke 


| — ‘ 10 X8}X-54 


ru Jas 


i y 


Reema © , a haa eons ph Ct ae Scope 
: ae a > ~ wy wl oP re —_ 261 1 > : 
ee A ee : TABLE LQ 
cea ara ik RED BEAMS fitted to EVERY FRAME. (See Continuation.) 


SPACING AND AT POOP DECKS COVERING, MACHINERY OPENINGS. 


| BEAMS AT UPPER DECKS ABAFT jth LENGTH FROM FORWARD | BEAMS AT SHORT BRIDGES AND AT POOP DECKS 
‘H IN COMPLETE SUPERSTRUCTURE VESSELS, AT LONG BRIDGES | n 
NOT COVERING MACHINERY OPENINGS. 
: 
| 


Parca > fee Fee 


} 
OF : | P 
ee... | sia, cise OF ee AMIDSHIPS. ; “ness | SIZE OF BEAMS AMIDSHIPS. “hess. 
| _—— With One Row | WithTwoRows | With Three Rows | Beam) With Oac Row With Two Rows With Three Rows | Beam 
j ] of Pillars. | of Pillars. of Pillars. Knees. | of Pillars. of Pillars. of Pillars. Knees. 
Inches. ee | _ Inches, | Inches, Inches, Inches. | Inches. 7 Inches. Inches. Inches. 
| | | | | 
ae eres a ! = —= ——— a aad ; 
21 | | | | <3 
21h |!) 4x8 X-30, | BEXB. X-B0 3 x3 x80 | +30 
ae a 430 |\- el aor es ee Se a 
22 li) 4kx3x- 2 | 4 X83 X-80 8 me x8 “30 34x3 X-2 3 X38 x-% xD Ke “BO 
, al" du 9 | — Soy STAN , pt P a b> 8 ee | es Pee ‘ Ce OF deen aa 
22 o Bs | Y 3 Py x 32 f . of . 
og (d XB- X30 £ XC 3h: B x30 | 3 3bX3 30, | 8 x8 oe 8X8 X28 | 80 4 
224 ||| 5 x8. x-32 | 44X38 X-30.| 4 x8 x-80 | -82 | 4x8 x-80 | 84x38 x-80.| 8 x38 x-30 | -80 
ae 2¥g | __ 2:08 | Lky ee VRS ea ct Je Pal PE = 
44X28 X-82 4X8 X-82 “34 44x83 X-30 XB bie : : 
je AE HBR 7) he 28 ABS | a RRR ce 8 erie ee eee 
ly eatbszio 2 : ee ‘ ¢ 26 ¢ ae A 
as al d eatiasdiees Pl ase AbxS Bf | 4 xB x 8, 3EX8 X-39 | 82 
| 
5 xXi8 x -B4. 1 xs ; 1 aed 5 1 39 “f “B32 ; 
Oo 8 4gx3 XG b, | 34 t 5:8 | MRO Rs A SS ey 32 
5X3 X-B4 | 5 X8 x 334, | 36 5X3 X34 | 4X3 X+ Xe “Bd 
fe S MSA RR | OBR Rabe SS | ee ee eee 
6 x3 x-34 | 5x3 x pL | +36 6 X38 X-36-| 5 x8 x-g4 | 4 XB x82) “Bd 
Mae ; etree IS Ae 2 _———e iy BO) re | ee 
25 64x38 X86. 65X38 X-36 5bx3 x 26, “38 5b x3 4 5X3) X-84 44 x8 Erte “84 
as az Sees Sete 2 - ies! 7 2 2) Pane ee Cd | p> f 
254 || | 7 XB x38. / 5Ex8, X36 6 X3 x:36 | 38 | 6 XB X34 6 XB X-34 r XB x92 “36 
_————e H oe a i 2 1 | —— O a 2g SAS ae TSP}, ‘O|_____ 
| 26 | | 4x x. 6. xXi3 .X-8 5i xe e | x x. ly f 2 * 
earls be M0.) vide BO GE gy ee fe OS? ey Oe ae fey RAL 
27 ls xg x |. 6X8 x-40..| 6 x8 x 40. | 64X83 x4 Lx 34. x ae 
i Ir ey ee Se ee ce 
| 28 | ghx3hx-42 64x 3h x-40 “6 XBhX- 42. 1.7 x8 x40 x3 X: x8 x: 
ee | oR a 4 Se| a ges je xb 0. as | lit Si eae 
283 9 X BEX 44 1-7 x84 x-40 64x84x-40 || 44 74X83 X-42 | x3 X-34 
Bota 0 AE 2 eae Bx BEXAS 5. | Thx: pe US 
29 ae 9 x 34 x -48 4x 34 xX -42 7. X84 x42 | 46 | .8 X8 X-44 64X38 xX: 
ek Be | Se ion eis ae ee aK, "s (Sy BPN he st 1 Be 3 3 588 Ls 
29) ||) 9bX BX: 8 XBbx-42 x B4Xx- “AG: | 85%B X46 | i X81 KBB U | 6 eB Ks 
a f @ | — 2X Be] a east 7A xh Fhs-| 46 a8 76 OS ch! or 
30 A} 95 xabx. D4 8 X 85 X -4¢ 74 x34 x: 48 TET le (ZeeB pms 5 sn 
| =| ie Da? TE 5 ae Es 2 : g : EP ay, 35, p 
; X3kx- ~ 5 : me 5 136 - 
EE ce ie ___|_# 8 ipe| eee gag 
| AY Ay 2 = : | 7 ai Ria: 
yee 8 ees oretiak ia _sbabes a eis Sirs oy 38, bi ; asX8/%: O5-| 6x8 ibe a: 
2 $1.4 9 x3hx-48. | xBkx-46 | 50 | . XB X+4s 40 
CE es Pe ee 9x8 gb) TS lg, 
33 | ner [a9 xBb x: De. | Sh X8E X48 “50 ai.s0] 7 %8 x aee 
334 39-7 Bis, yk i Nee x 85x 46 | 988 | | ts : 10 
Se a : leah OT . 5 ESS sees 
34 3409 14:36) 9 X88 AB “52 ; 
| 34 | Bass jut ae |” 9 XBR X: [gt 
| 34 bg BESS pe | ir) See 32 Se se M: oe act 
| ) w Z 
5 | iy | F ae 5 5D | : 
35% | mae | vq | 9bx BEX ps | 54 | ar) 
86. | gre <u seve 110 xBhx-p2 | 54 | be SDs 
——t.| | Ee ae — 7 
oles | za 
36 V rae 10 X34%-54 | +56 : fe 
f ! oe bn Fes Soa ee 
a 5 ea Pa aed FS Se 5 mee 


« > ? 


pice coke TaBLe 12 


BEAMS fitted to EVERY FRAME. (Concluded. ) 
BREADTH BEAMS AT ALL DECKS ON WHICH CARGO IS CARRIED. 
oF SPACING 
+ DREGE = SIZE OF BEAMS AMIDSHIPS. 
AMIDSHIPS BEAMS. : 
| wana ies ape ee 
Feet. Inches. ‘ Inches. Inches. pP, Inches. 
20 Lag fy. 
Gar fee 
24 214 % 
eee ee 
28 2 |f| ° 6 x8 x-80,,, 
80 224 EM 6 XB X36, s 
32 22h =| A 5g x8 oe 
! Pee SAS ema... 23h | 6x3 X88, Vy. 
3 ati a 88 24 TECB x AO) Le 
OB ge ee 40 24h ||| 7Ex8 x40, 4, 
42 25 8 x8 x40. 
ib octal 44 254 8bXx3 KAD) 4) GOEXB X-B8 
. ie Jae we 26 | 9 X38 Xd dy 7 XB X38 45) 59x8 X BA 2, 
eek Bes: BET 5a: | —9EX8EX 46, 7EX3 X38 40,1} 6 X 3X-36 mye 
| ie 10X83% 48,6, 74X38 X42 9 gst 6 x8 X40 or 40 
Aa 10h x34 x D024 go 8 XB XA | OHXB X-4050 | - 
: Shae bn 3/7 Ie ak ae eo Pade aecn Mat. ee 
ef “UIE X8EX-52 >, 8h x8 X46 ev 7X8, x “42 gel . 
: | ee BhX8 X00 ,,,|  TAXB X46 | 
| “2 9 x8 etd ae 8 x8 XAG’ os 48 
im 2 ale 8X8 X48 5.) AS 
jd Depeawemernaeee 2 RADE, BEXB XAG gl 
| ye: 10 X3}x- 154 44.94 shx3 X48 os 
tal 
9 XB X48 y. 
en ag: 9°X3 X-50 
eas 94X34 X- 30 sah : 
XA “D4 


12 68 


L \Vh- Shiew Aik ee gid eee sh 
ee Slo aun . wa ; 


\ 


_ hee 


Ts 


| nh oc pica nt Penee ee ee tee | 


or aye 


<<) : : 
eae a 
— + np rn se gaia 
‘ 


ie 


‘pometne 8pe  e 


f 
ed 


a any cate at fo a 


a ZR oe Ake, Peate,i—te, Ot Fact i+ Sa ae She be. 
te ee pesca “> Bae a a. eee ae jo-/ Toms cee elie 


<2 oD K i 


BEAMS fitted to ALTERNATE FRAMES. 


264 


BEAMS AT UPPER DECKS OF SINGLE 
DECK VESSELS. 


<-— ——-—ANGLES- -- ----—> 


Anot 


TABLE 13 


(See Continuation.) 


BEAMS AT UPPER DECKS IN FULL SCANTLING VESSELS HAVING 
MORE THAN ONE DECK, IN COMPLETE SUPERSTRUCTURE 
VESSELS FORWARD OF {th LENGTH FROM FORWARD, AND AT 
FORECASTLE DECKS. 


SIZE OF BEAMS AMIDSHIPS. 


———— 


<—-—— —— —— —__—__ —_ —_ — + — ———— BULB ANGLES—— ——— — 


2 ee 


OF BEAMS AMIDSHIPS. | Thick- 
= oe | 
With Two Rows With Three Rows With One Row . With Two Rows With Three Rows | Beam 
of Pillars. of Pillars. of Pillars. of Pillars. of Pillars. Knees, 
Inches. Inches. Inches. Inches. Inches. | Inches, 
5 X38X-32 4 X3xX-30 Yt Anege me Feats 
Lar een ee a PLAY www > | 
5 X38X-34 4 X3X-32 
Sah». 4 p Wiad Ps le eee Ne Noh ee Be 
5} X3X-34 44 X 3 X -32 6 X38 X-86 5 X38 X-32 44X3 X-32 | 30 
nF hes paige c “ $/ 2 ye eae Dp 220 
c | 
6 X38X-34 5 X8X-32 6 x8 x-40 5yX3B X-B2 5 X83 x-32 | -80 
BPR Ores - te Og 2.yo ot uta sige agen | = Ae 
6hX8X-34 | 5 XBX-B4 6hx3 x36 | 6 XB X32 | 5 xB x-B4 | +82 
a Az FeO | IPG 2-66 | 
54 XB X-34 5} XB X +82 | 5yxX8 X-34 6 X8 X-36 5yX3B X-32 34 
SOS JI26 _ $af S os- 4:3 a2 
5X3 X-38 5EX 3 X-36 6 X3 x-B4 | 65X3 X:36 | 5EXB X36 | +36 
Gas F465, 63 Sage (ad _ 363 | 
6 X3X-38 6 X3X-36 64x3 X-40 5bgX3 X-34 6 X83 X36 | °36 
i Mp tof i PID Y ~ Jf Ls P| LOS | ROE 
| | 
64 X3 X-38 64X3 X-36 "74X38 X-36 6 X38 X-34 64X3 X-36 | -38 
f35* $00 Ve A ALS- S20 | 
8 X83 x-42 643 X-34 5EXB X34 | +38 
“ 1 Fan SE! 4. he SNe 
84X33 X-46 7 X38 X-84 6 X8 X-34 | -40 
~ ‘7-0 $| g-¢o ____ 4 /$° 4 
9 x3 x-52 | 74x38 x-86 | 6hx3 x-36 | +42 
E ees po ONAN O LSS | 
| / 
10 X35X-48 8 XB X-38 7 X38 X-36 | -44 
—_— 5, AOR le 10 | 
104X84}x-52 | 8 XB x-46 | 7x3 x-B8 | +46 
= Z 26-00 /t 20 | laos) 
\ 11 xX8hX-58 | 8}X3B X-48°| 8 XB X40 +48 
ae puke puoi” 2 ye. ae, F | od LAS: | 
: 12 x3hx-56 9 x34xX-50 84x 34X-42 | -50 
Bec Sa ote be aE Rp er -—. ASO) 4s $0 2 
43-9 | 9kXBHX-52 9 X8kx-44 | -52 
DG 5° PI '40 |. ss gise | 
a ¢ | 
10 x8hx-52 | ObxBEX46 | -52 
4S 3 ees Jt 757 _| 


104 x 34 x -56 
Jt, Oo 


10 x3}X-50 | +54 
os 3° 


11 X34X-56 


104 X3}X-52 | +54 


oe 


7a 


265 ee a 
x Lol oe ae rs 
x , ware : TaBLe 13 
: ; 5 ) s 
i BEAMS fitted to ALTERNATE” FRAM ES. | (See Continuation.) * 
- _ 
| BEAMS AT UPPER DECKS ABAFT jth LENGTH FROM FORWARD 
BREADTH | IN COMPLETE SUPERSTRUCTURE VESSELS, AT LONG BRIDGES TRAN OE BS See Le 
SPACING | AND AT POOP DECKS COVERING MACHINERY OPENINGS. | NOT COVERING MACHINERY OPENINGS. 
or eae — I 
DECK ae | ; SIZE OF BEAMS AMIDSHIPS. Larrog SIZE OF BEAMS AMIDSHIPS. 
AMIDSHIPS. © of 
With One Row With Two Rows With Three Rows Beam | With One Row With Two Rows With Three Rows 
of ete of Pillars. of Pillars. Knees. of hee of Pillars. of Pillars. 
Feet. Inches A Inches Inches, Inches. Inches, Inches. Tnches. Inches. 

20 | 42) |, 
| * oo a = Se dr ian ee Be eee 

22 42 

24 43 g| 53x38 xX-34 | 5 XB xX-B2 | 4)xB xX-32 | -30 | at A 

» - - 3 F'bp bt avo 2.2/ | Amt eee 

A | - 3 | | a 
fl | 
26 | 44 6 X3 X-36 54x83 X-32 | 5 XB x-32 | -30 4kX8 X-32 4X3 X-82 4 X3X-B0 
eae ee t $e a ML hm JF 26 | 2. Ye ads AES oh rer 
| 

OL ee ls a ee 6 X3 x-40 5yX3 X-B4 5 X83 X-84 | -32 5 X8 X-B2 4} X3 X-32 4 X3X-32 

= — | = Et 2-6 ae aa 2 ee ole 
| | " 

30 45 vy 63X38 X-36 6 X3 X-34 5EXx8 X-32 | -34 5EX3 X-84 5 X8X-32 4} X38 X +32 

Bhs S20 4:09 F426 ee aye || 1 ans 
82 45 * 5bx8 X36 | 360 «6 XB X-B4 | ObX3X-32 4X3 x34 
oe ae BE Jb5. | e560 0k eS 2: Ber 
384 46 | 6 X8 X-36 | -36 64X38 X-B4 54 xX 3 X-36 5 X3X-84 
ee eae ra Ss aes Oe 7 aoe 206 

36 47 | 65X3 X-36 | -38 5X3 X-B4 6 X3X-36 5 X3X-36 

2 ~s | | Soe | £46 De S. aes 

88 48 | 74X3 X-36 6 X3 X-34 | 5EX3 X-34 38 6 X38 X-34 6 xX8x-40 5X3 X-36 

‘ in “£0 We ae mail i hie Y St 863 

40 49 | 8 X8 x42 | 6kxB x84 | 6 XB X34 | 40 | 6X3 X-B8 5X3 X-34 5EX3X-38 

as \_ | |). ye A$" rhe V > 2A hee a | 5 GS ee 2 Sl SHA 

42 50 «||| 8kxs x46 | 7 x3 x86 | 6bx3 x-36 | 42 | 7x8 x86 | 6 xB8x-B4 | 6 X3X-88 

, | j= MOF (ote Poh js eo WEL PS SF 
, 

44 51 a 9 X38 X-52 74X83 x-40 7X3 X-36 | 44 | 8 X38 X-40 63 X3 X-34 BEX3X-34 | 
aS Fs 8 OS eee oP i? Pe Ps Cee 20 ve bog Ip" \_ f.3¢ |__| 5-293) ae 
| } - 

46 52 3 10 xX3}x-48 8 x3 x-42 7x8 X-88 | 46 | 8}x3 x-4B! 7 X8X-34 6 X3X-84 | 

F| BS | he shh |. feo | Meese Geo |_| Pe, 
. | y ah 

48 54 | 104 XBEXx-52 84x83 x-44 8° x8 x-40 | -48 9 X38 xX-44 74 X3X-36 6 X3x-40 = |. 

29-20 Se / st AIT TMS EE 2 bfo |__| eb 

50 56 11 x384x-56 9 X34x-46 84X3RXx-42 | -50 | 94X35 X-46 8 X3X-38 64 X3 X-38 

4 | J2¢ge | eee {eS £ |  aease AL lad io us 
52 57 | 12 X8EXx-54 | 98 x3hX-46 | 9 xBRX-44 | 52 | 10 X85X-50 84 X3 X42 74 XB X-36 
= wl 36 Go..|_ DIS. 1G: 20 =f AS: 35° Ios” A fo 
el | 10X34x-50 | 9bxBhx-46 | 52 | 10hXBEX-D4 | BEXBX-4B | THXBX-40 | 
ae 7 . Ea ey Ftd : | oa ag. 50 |__ MM i 
56 59 105 X3$x-52 | 10 x8hx-50 | -54 | 11 X3hx-60 | 9 X38X-52 8 X3X-38 
41} 00) PT et 33 go |_ Logs) BFS 
60 | 11 x3$x-54 | 10hx3hx-52 | -54 | 12 xB4x-52 | OhXBEX-52 >| 8EXBX- 
|. feet] gee) aE eS eee 2 
{ ves 4 te" i ; os 


a 


266 


- BEAMS fitted to ALTERNATE FRAMES. 


TABLE | 13 


(Concluded.) 


a 


BREADTH BEAMS AT ALL DECKS ON WHICH CARGO IS CARRIED. 
SPACING 
OF 
: oF 
_DECK ie SIZE OF BEAMS AMIDSHIPS, ‘Sew s 
AMIDSHIPS. oh 
With One Row With Two Rows With Three Rows Beam 
of Pillars. of Pillars. of Pillars. Knees. 
Feet. Inches, A } Inches. Inches, Inches. Inches. 
20 42 
22 42 | 
f] 
=e : S _ 
24 48° oy 
26 44 A 55X83 X-34 6 X38 X-86 be XB Bi “34 
Seay SESE. aH A _2-¥e 
28 44 6 X38 X:36 64X38 X-36 5 X8 xX-84 “36 
Z eae 7 30 to ee) 2.46 
80 45 64x38 X-38 5}X38 X-34 5yxX8 X-82 +38 
"ecb BR OE eal __ SiGe __ 5 Zzb 
82 45 7EX3 X-36 6 X83 X-36 5EX3 X36 40 
Mie GO % Fo raed 
34 46 8 X38 x-42 64X83 X-36 6 X3-X-86 42 
: | eal = 21 SEF h. we 31 
86 47 || 8X3 X-48 7X3 X-36 64X3 X-36 “44 
a | |- LOT il a ae Saae Gia 17) Ee lS ee 
88 48 | 9} x 84 x -44 TEX X-36 DEX X-84 46 
Le Ate h “pe ety x. 
40 49 10 X3}x-48 i 8 X38 X-38 6 X8 X-34 48 
ain Arsh M8 fg) rT ia wate: 
42 50 : 103 X 34 x +52 8 X38 X-46 64X3 X-36 “50 
. a= 24.00 =, B00 _ fs 
[+ 
44 51 || 11 x8kx-56 8kxX8 X48 7X8 X-86 50 
| _J2-G0 19 JS" Jo: lo 
46 52 | = 12 & BEX +52 9 XB X-52 7kX3 X-38 “52 
p Sh Fo 7 a eo /2. os’ 
_ 48 54 42°79 94 X 34 xX -52 8 X8 x-40 “52 
Sik | J220 Lt: 1S 
50 56 | & 9 10 X38}x-52 84x38 x-42 “D4 
ren oe Ss | fea eS FO ce we Pe ds 
52 7 || 7 10} x 8} x -52 9 XB X44 54 
| | ee 8 meses a7 Li 
54 58 | aoe 10} x 84 x -60 94 x 34 x +46 56 
| nhs ei e | ar §S° 
56 59 n 11 xX34x-60 10 X 84 X50 “56 
33 Go 23 3§- 
58 60 | 94 12 x38hx-52 104 X 34 X -54 “56 
34.30 aq fo 
Luoyp’s ReaisTer of Saippine, Lonpon,—13/h July, 1922. ’ ie 
- i . Ar’) ° 4565 


a, 7 

: : rig = - or oe ¥ 

re 

‘- 
) P 2 ay - ‘ — 
I ie | ~ < a Pl | BIG 

ct AGE Lelia - :. 
aa 


¥) 
Se. ar 


une 


iets 


han 
‘ 


Dae aap) oar alts 


>=) 
mo 


> Se 
ee 


> 
‘ 


ow 


Jem diye pam e A 
ers 
‘ 


- ' > 
46 U7 1+ ; ' 
aww : 

: 


sy) 


oc AMETERS of SOLID 


ONE ROW OF PILLARS, 


LENGTH OF To Beams of Upper Deck. | 


Pe is 


268 


To Beams of Second Deck. 


To Beams of Upper 
Deck. 


IRON or STEEL PILLARS FITTED TWO 
FRAME SPACES APART. 
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(See Continuation.) 


TWO ROWS OF PILLARS, 


To Beams of Third — 


Deck. 


To Beams of Second 
Deck. 


PILLAR. 
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FRAME SPACING. 


DOUBLE ANGLE GIRDERS at HEADS 
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10 43 | 44} 48 | 43 | 23 | 25) 8 | 83 | 33 | 38 | 33] 88] 4 | 48 | 44] 48 43 | 4b) 48 | 4h | 4g | 49 
12 4§ | 43/45 | 5b) 2513 | Bk | 8h) 32] 38) 4 | 48) 4d] 43 | 4b | 48 48 | 4d | 48 | ob | AE | 5 
EEE 4 at — se —|—__ |__| ——| = Fy | =| jes 
} | | 
4 | 43 | 5s | St | 5§ | 34 | 84 | 88 | 34] 4 | 4b | 48 | 4a | 4b | 43 | 4e | 5 | 48 | 5B | 5d | 5B | 5B | 58 
| | 
(Jo ee 1 meet lip ‘RES ag ls Sle is eh Fame ris: 7 
16 54 | 53 | 58 | 53 4t | 43) 43/5 | 49) 5 | OE) 58) 53 | 5F | OF | OF) 5 | 58 
— ne 5 | wee = -|— aoe psa | = Sees Sees [eee = a pe 
—- | 
eres | | le | ea | te ¥ 4 
; 18 | 5g | 55 | 5 | GE | 43 | 49 5 | 5 | 54 | 54 | 53 | 53 | SE | 55 | 6b | 5 | 55 
2 — —— = me — —_|— — as —— |——— a 
| 
ri 20 55 | 5& | 6 | 63 ] 43 | 5 5t | 53 | 53 | 6 | 58 | 55 | GF | 68 | 55 | GF 
ot ; eat it eee, a ea Aa BES i = fo 
22 5; | 6k | 6% | 68 5 | 5b | 5g | 54 6} | 53 | GF | GF | 68 | GF | 68 
| | if 
= S ni SESES a | oe es er = 
| | " “ 
24 6s | 6F | 6§ | 6% | 5t | 54 5i | 6 | Gt | 6 | 6S | OF | 6F | 6h | 63 | 6F 
“+ —_ = — 26 PLS ha a. = = | 
4 1 | i 
| | 
, 26 | 5% | 6 | 6t | 63 | 64 | 
| —————————————— =a) Ree Ss a 7 =) | faves Ta i| homo o> =F Sa Lae ae ses 
i 
28 | 5} 6} | 64 | 6% | -7 
| 
30 | | 6 | 6h | 64] 7 | 
‘ irae C7 | ) eae 0 i i . ~ Ae 
32 | hoa jen | 62 | 7 t 
| |= 
The pillars to beams of detached Superstructure decks may be } inch less in diameter than those required by above Table for beams to 
Upper decks. 
EQUIVALENT PILLARS of IRON and STEEL, 
Inches, Inches, Inches. | Inches, Inches. Inches, Inches. Inches. | Inches. | Inches, | Tuches, 
Solid Pil ; ; a : ‘ 98 : : . 
Bike. Diane | <2 ot | 2 ae ee) ee 3 ee 33 
i eae es | Bee: HAT 
e Equivalent Hollow } | | 
91y.5 | o8y 5 | a ‘ p le 1% 03 be, 
Piheme gbameter | bX fy | BEX yo | BX ae | BX ve | 3} x 85 | 34 Xx | 83 X4% | 4X xe'| 48x ve | 44Xve | 44X Ye 
U I u | 
| Inches. | Inches. Inches. Inches. | Inches, Inches. Inches. | Inches. | Inches, Inches. Inches. Tuches. Inches. 
Solid Pillar: : / if f i 
Table. Diameter... | 34 35 1 Af 44 44 5 | St OR by 6 6t 64 
| i Roc ae 
| | | 
| 
Equivalent Hollow 
| Pillars. Diameter | 54X1'@| 6 X y¥¢| 6 X y'e| 64 Xe) 6EX ae | EX) 7X We) 7X TE) TEXGG| TEXTS] BEXGR| SEX TG | BEX TE] 
— | | | X16 


a The Hollow Pillars required by the above Table are to have Solid Welded Heads and Heels. 
J Luoyp’s Reeisrer oF Surpprxnc, Lonpon.—13th July, 1922. ; 


ee 
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af Crt ~ 


4 ae v ae ke q - on es 
$id 50 “= $s c 7 .* a 
ie % — (retin uu r 5 
“wioety SPACED STEEL PILLARS. TABLE 15% 
s (See Continuation. ) 
| ; LENGTH AND FORM OF PILZAR. 
a VALUES OF Feet. — Feet. 
jaa 8 10 
, EES rw halat Double by vere and Face Tubular Double Oannels and Face 
< ates. F a. 
Four Angles. = Four Angles, 
Bi ore Channels, Plates. Bare Channels. Plates. 
Inches. Pate aM “Inches. Inches. Inches. ie . ae Inches, re 
13 6 X-36 6 X83 X38 X-36 6 X-38 6 X83 X38 X-38 
“16 6 x-40 | 6 x8 x8 x-40 abx 40 lie 6 x 3b Bh x 40 
f Qian — Pes 3 7a F ate ee as wp a 
19 63 X -40 6 6 xa) xabx “40 7 x-40 7 ah xa) x4 40 
<a. Bee | AEE, EE Ane ¥ oe 
2 | 7x40 | 7 Sey eta | x40 | 7 x9) x3} x Ad 4X4 X+40 
eee i 
Thx-40 | 7 x84X8hx-44 8 x40 Tax ah xb Ad 4X4 X42 | 
8 x-40 74 X34 34 X44 4X4 x-40 | 8 X-44 Bich iaete tas “50 4X4 X-44 
1 —} SES ert - - | |—__— 
33 9 x40 8 X85X3hX-46 4k xX4bX-40 | 9 &42 8 xB xah x “48 <aycugecee +42 
ae re 3: gS | a a 
; 8 X4 X4 X-46 5 5X5 X-40 | 10 x-42 8 X4.X4 X-48 5X5 X-42 
‘ t be ks a: SEE © PS Se ae | SE — a 
| 10 x44 8 X4 X4 X52 5X5 X44 | 10 x-46 8X4 x4 X-54 5 XS X46 
pe eit | se ee raha 
11 X-44 9 x4 x4 X-50_ 5 Xb x-48 | 11 x-48 9X4 X4 X56 5X5 X-50 
; oe acon 
9 X4 X4 X-56 5 Xd X-52 | 12 x-46 9 X4 X4 X+60 5 Xd x-D4 
So} | eee OO. 2 RS Cf eg ASS Sk 
 |42 x48 | 9 x4 x4 x-62 BXD X-b8 Bt ke 50 | 8hxabxahx44 | 10 x40 | 5 x5 x-60 
Sg qi tn aS 8 s ne 
1B X50 Ob x34 xb x: vad 10 X42 6 X6 X-5O | 13 X-50 ett es at 11 X-42 | 6 x6 x-50 
<a is Sot es 5 | Jy me » Ea ok 33 
18 x-b4 10 xe xB xodd 1rx42 | 6 x6 x54 | 13 x-56 | 10 xehneyx 46 | 11 x-44.| 6 x6 x54 
esi a aE, I £2 ; nie aS Oy sane ae aaa A 3 
sax 11 8h XB) X44 11x -46 6 x6 xX-60 | 14 x56 | 11 hs ries 46 | 11 X-46 6 X6 X-60 
Pas 6s ~ rid Gyo pele es v7 a Nak eae RT 
FTA | GEE F oo | i a 
ll XBEXBEX-AG 12-50 6 X6.x-64. | 15. x-56 11 Saivery 48 | 12 X-50 6 X6 X-64. 
tsb 
ae ae See ee ~ i: Mor 5 a os 
11 Hob eS 12-56 6 X6 X°70: | 16-56 11 is -b2 | 12 X-+d6 6 X6 X-70- 
56 11-38}X3}x-50 || -12 x60 7X7 X-60 | 17 X-58 1h esis “52 12 x-60 7x7 x60 | 
ay** ’” Vi et > a ‘ : ie 
~ 114x8hx38Ex-50 | 13x-60 17 X-64 Cepeet. 13 X-60 | 7X7 X-64 
al as Saysip -13X-70 18 X-64 12 X3}X3$X-52 | 13 X-70 » x7 x10 
“tS ee eo a ee Ps as ie a _ ~ Le 
| 12 x8hxBhx-5o | 13x-74 18 x-G8 | 12 XBbXBbxZ |B xT | 7X7 XT 
19 x-68- | F543 
a re 
ae 
SS eee ee 


LENGTH AND FORM OF PILLAR, \ A) 
Atelier Mn, om ~ 4 


Feet. 


14 


Double Channels and Face Double Channels and Face 
Plates. Tablas Plates. 


Four Angles. 


auen Channels. Plates. athe ber Ghanists: ae, 


>t, 
Inches, Inches. Inches. Inches. } PFchak Inches, Tneches, 


6 x3}x3hx- 7 X-38 7 X34x3)x-38 4 x4. x40 | 


7 x3hx3hx- | 74 X +38 7 X84x34x-42 4 X4 X-42 


7 X3hx3hx-44 | | : “Txabxahx: “44 4X4 X-44 | 


7h xX 34x34 x-44 . kx-40 | 8 xa} xa} cas ARXAEX-40 | 


8 X8hX3Ex-46 | 4bx4hx-d0 | . 8 bess babi 48 4bx4hx-da | 


x34 x3} x -48 43x44 x -44 8 x3}%x3}x-50 5x5 x40 | 


x34x34hx- : | : 8 X4.x4 X-50 


X4 X4 X-5E 44 | : 9 X4 X4 X52 
| . ee 


X4 X4 X+5: 50 ” 84 X35 X Bh X44 
| b' Sl 


9 x4 X4 x: 4 | 12 x: 9 Bh ab xa 


84 x 84x 3hx- : . : none “48 10 


a ag 


ak la? : 50 . sides La boca 11 


.< 


Shah ah ; 64 | . 10 aS hai ve 


ul x9) x84 x- ; 60 | 14 x. 1 1 xahxab x: “48 


11 Raieyle . 64 | 15 x. 11 X38) x3} x-50 


11 iss : 70 | : X34 .X 84 X +52 


8 x-60 | 11 x Bh Bbx: 


17 ~X-60 xa} x3}. 


18 x-60 | 12 x3}x8}x- ; x7 X-70 


X8 xX-64 


x8 X-70 


x8 X-74 | 


Feet, 
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WIDELY SPACED ST 


LENGTH AND FORM OF PILLAR. 


. 


EEL PILLARS. 


TABLE 15 


(See Continuation. ) z 


16 18 
SxBxH 
100 Tabular. Double Channels and Face Plates. Tubular. Double Channels and Face Plates. 
: = Four Angles. cs a SS = Four Angles. 
ee: Channels, Plates. enmuek Channels. Plates. 
Inches. Inches, Inches, Inches. Inches, ied Fe oie Inches, Inches, 
13 7°x-40 7 x3}x3}x-40 4 X4 X-42 74X40 | 7 X8hX8hX-44 43 x44 X-40 
16 74 xX -40 7 X38hx 3h x-44 4X4 X44 8 X-40 7h X 84 X84 X44 44 X44 x +42 
19 8 x-40 74 X34 X84 xX -44 44 x44 x -40 8} x -40 8 x3}x3hx-50 
22 84 x -40 8 X3hX8hx-48 4 X 45 X44 9 x-40 8 XBhXBhX-52 | 
25 9 x-40 8 x34 x8} xX-50 5 XB X-40 9 X-44 8 x3}x8hx-56 
29 9 x-44 | 8 xX3hx34x-54 5 XB X44 | 10 x-42 8 X4 X4 X-5d 
B38 10 X-44 8 X4 X4 X-54 5 X5 x-50 | 10 x-46 9 x4 X4- X-52 
10 x50 | 9 x4 X4 X-D4 5X5 X54 | 11 x-46 | 9 x4 x4 x-56 
11 x-50 8} x 34 X34 x -48 10x +40 5 X5 X-60 | 12 x-48 9 xX3hx34x'44 10 X -42 
47 12 X+52 9 x34x 3} x-48 10 X +42 6 X6 X-50 | 12 x-54 94 X 34 X 34 X-48 10 X-42 
62 12 X-54 10 x3$x3}x-48 11x -42 6 X6 X-54 | 13 X-50 10 X3}x34x-48 11 X-46 
nts) 13 X+54 104 X 34 x 34 x -48 11 X +46 6 x6 X60 | 13 x-56 11 X3}x3}x-48 12 X +46 
64 14. X-54 11 X3$x34x-48.] 12-50 6 X6 X-64 | 14 X-56 11 x3}x3}x-50 12x -52 
14 X-+58 11 x 3h X84 x-50 12 X-56 6 X6 X-70 | 15 X-56 11 X3}x3}x-50 12 x -60 
15 X-58 11 X35X3}X-50° 12 X-60 7X7 x60 | 16 x-56 11 X35X35X-50 13 X-56 
Qed $ oe , ae et oa Pe ee 3 
16 X-60 | 11 *34x3$x-52.| 13x-60 | 7 X7 X-64 | 17 x-56 114 34x8}x-50 | 13X-60 
ieee Siem 27 "2" Pen. a Sera Ea 
17 x-60 114 x33 x 34 x -52 13 X-66 7 X7X-70 | 17 x62 12 x3$x8}x-50 13 X-64 
(ibe co ae | ae CE es All = 1S eae — mars 
18 x60 | 12 x3}x3}x-52 | 13x-70 | 7 x7 x-74 | 18 x-62 
EE ER oe ce, Pe ee Ue | hae ee a fal a ae 
|  Baalandg io ¥ 7X7 X-80 | 19 x-62 
18 «19 X-66 ne >« | 8 x8 x-74 | 19, x-68 
126 | 20 X-66 8 X8 X-80 20 x-68 
La 
a ie 7 
34 21 X-68 


| 
| 


VALUES OF 
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WIDELY SPACED STEEL PILLARS: 


LENGTH AND FORM OF 


PILLAR. 


ee 
TABLE 15 ‘a y 


(See Continuation.) 


Feet. 


20 


Feet. 


22 


| SxBxH ae 7 
100 Tubular. Double Channels and Face Plates. Tubular. Double Channels and Face Plates. 
| | 
— —|-—— -- 2 - — Four Angles. - Four Angles. 
Dienatats . Channels, Plates. ar | Bonnell Channels. Plates. 
Inches. Inches. Inches. Inches, Inches, Inches, Inches. Inches. 
13 8 X-40 74X34 Xx 34 X-44 44 x44 x -42 8) x +40 8 xX34x 34 x-52 44 X44 x -44 
16 84 x -40 8 xX34x 38h x-50 44x44 x -44 9 X-40 8 X34xX3)x-56 5 X5 xX-42 
19 9 X-40 8 x3hx34x-54 | 5 X5 x-42 9 x-44 8 X4 X4 X-54 5 X5 xX-44 
| 5 an i | eee S a Eats 
22 9 x-44 8 x3hx3hx-56 | 5 X5 X44 | 10 X-40 8 X4 X4 X-58 5 Xd X-50 
2 | 10 x-40 8 X4 X4 X-56 1-5 X5 x-5O | 10 x-42 9 X4 X4 X-52 5 XD X-b4 
=< = | a a Se 
29 10. X +44 9 X4 X4 X-52 5 X5 X-54 | 10 X-46 9 X4 X4 X-56 5 Xb X56 | 
33 110 x-48 9 X4 X4 X-56 5 X5 X58 | 10 x-50 9 X4 X4 X60 5 Xd x-60 | 
37 11 x-48 8kx3hxX3hx-48 | 10X40 | 6 X6 X50 | 11 X-50 8kx3hx3hx-48 | 10x42 | 6 XE X52 
42 12 X-50 9 X3hx3hxX48 | 10X-42 | 6 X6 X-54 | 12 X-52 9 x38hx3hx-48 | 11x-42 | 6 X6 X-56 | 
: pad east cx | sae ame Rtg : =") bee 
47 13 X-50 10 X34x34x-48 11 X-46 6 X6 X-58 | 13 X-52 105 x 35 x34 X-48 11 X-46 6 X6 X-60 | 
52 13 X+52 10 X3}x3}x-48 12 X-50 6 X6 X-62 | 13 X-54. 105 X 35 X 85 X-48 12 x -50 6 X6 X-64_ 
58 14 X+52 11 x34x3$x-50 12x -52 6 X6 X-68 | 14 X:54 11 x3}x33x-50 12x -56 6 x6 x-70 | 
7 64 14 X58 | 11 x34x38hx-50 | 12x-60 | 6 X6 X-70 | 15 X+52 11 x3hx3hx-50 | 12x60 | 7 X7 X60 
- | : = = 7 Fr — | = ss © - — i =. 7 Pras Ee ; 
7 71 | 15 X-58 11 xX3}x34x-50 13 X-60 7X7 X62 | 15 x-60 ll x34x3xX-50 13 X-60 7X7 X64 
4 7 _————— ES Pome — +> = a at 
78 | 16 X-58 11 X35X35X-50 | 13-68 7X7 X68 | 16 X-60 11 X34x35X-52 13 X-70 V fore x70 a 
a | oi | a) a 
86 17 .X-58 114 x34 x35 x-50 13 X-72 7 XGoOK FP “17 X-60 114.x 34 x 34 x -52 13 X-72 1 <7 ae 
nee | = a |_ —— ee — E = BIR 3 ee 4 aoe : 
D4. 18 X-58 12 X34x34x-52 13 X-74 7X7 X-78 | 18 X-60 12 x34x34x-54 13X-74 | 7 x7 x 
~) ae ~- i —-— ——— — = mae 
102 “18 x 64 12 x4 X4 X-56 13 x *74 7 X7 X-82 | 19 x-60 12 x4 X4 X-60 13 X-74 7 
| 19 X-64 12 x4 x4 X66 | 14X-74 8 X8 X-78 | 19 X-66 12. x4 4 9e-68 14 X-76 8 
t= —|—___—____- | - - —|————— == = 
20 x-64 | 8 X8 x82 | 20 x-66 
20 x-70 | 21 X-66 ices 
™ e eae |. ee : 2 etiae 
4ve | Le 
2 “7 ae ‘ZELS F : . 
1 X-70 ~ rus 3 $f 22 X-66 | . PY, 
~x% } ib . ate = = = or 7 ne 
me. ess xT x:20: a4 2 a a pices de or, > 
ya aaeS . qgo be as: 4 oes 
uit RF, aa ee 


ait 


ae hy Se re errs 


WIDELY SPACED STEEL PILLARS. 


LENGTH AND FORM OF PILLAR. 


os 
. 


vaBLe Lee 


(See Continuation. ) 


Feet. | Feet. 
24 | 26 

: ees eae — as 

Tubular. Double ger ne and Face 1 opabulr Double Pees and Face 
5) ee A Four Angles. 7 Four Angles. 

eee Channels. Plates. | + jutsiae Channels. Plates. 
eee Ss, lil 's tk aaa - —|— —— ~ 

Inches. Inches. Inches, Inches, | Inches, Inches. Inches, Inches. 

! 
9x -40 8 X4 X4 X-54 5X5X44 | 9X44 8 X4 X4 X-56 5x5 xX-50 
i 

= —_—_—|— —|} = mE cog 

9X-44 8 X4 X4 X-56 5X5X+44 10-40 9 x4 X4 X-+52 5X5 X-50 

10 x +40 9 X4 X4 X-50 5x5 xX-50 10 X-44 9 X4 X4 X56 5X5 X-D4 
10x42 9 X4 X4 X-52 5X5 X52 : 10 X46 9 x4 X4 X58 | BX5X-D4 
i a ick Dela = | _ 

10X44 | 9 X4 X4 X-56 BX5X-D4 10X48 | «9 x4 X4 X60 5X5 x60 

10 X +48 9 x4 X4 X-60 5x5 xX-60 10 X-50 84 X 34 X Bh X-48 10 X +42 6X6 X-50 

11 x-48 ah xa} x3} x- 48 10 X42 6X6X-50 | 11-50 9 eshte salted 11 X-42 6X6X-54 

12 Xx -48 9 “ahah 48 11 X-42 6X6X-54 | 12X-50 Mika lhbals 48 11 X-46 6X6X-58 

12x +54 10 Satta 11 X-44 6x6 xX-60 13 X-50 11 cect 48 11 X+50 6X6X-62 
13 X-54 11 1 xah xa 48 12 X-50 6X6X-G4 13X56 11 | x8) x8 “50 12 X +52 6X6 X-66 

13 X +58 11 LAE so 12X-56 | GX6X68 | 14X-52 11 eepseagee 50 12 X-56 6X6 X-70 

14X58 11 X3}x*3}X-50 12 X-60 6X6X:70 | 15X52 11 X35x8}xX-50 12 x-60 7X7X-60 
Fol Hy VU HAs 33-7 — NG Swe : eae: = a 

15 X-56 11 Re ay “DG 13 X-60 7X7X-62 | 15x-60 11) x3) x8) x “50 13 X +60 7X7X-64 

3°75 oes eer Sete bE ee a bemieisse: 

16 X +56 11 cab bt 13 X-70 7X7X68 | 16X-60 “xa xa} “50 13 X-70 7X7X-70 

17X56. pa} 52 | 13x-74 | 7x7x-72 | 17x-60 | 12 xabxohx 50 | 18x-74 | 7X7X-74 

17 X64 12 Raita s “D4 13 X-74 7X7X°-78 | 18 X-60 12 x4 X4 X-60 13 X+74 7X7 X-80 

18x 64 12 X4 X4 X-56 18 X-74 7X7X-82 18 X +66 12 x4 X4 X-66 13 X-74 7X7X-84 
. 19X-64 12 x4 X4 X-68 14-7 7X7X-84 19 X66 12 x4 X4 X-72 14 X-76 8X8 X-80 

OT EE eS HE See — ome " | ae se — 

19 X +68 8X8X-80 | 20X-66 

20 X-68 8xX8X-84 21X66 

21X-68 22 X66 

22 X-70 
sl ath ad i re , > 


a 


WIDELY SPACED STEEL PILLARS. 


Feet. 
28 


FORM OF PILLAR. 


Double Channels and Face 


Tubular. Plates. 
guia | onan 
Inches. 2 ae Inches. 
13 10 X42 9 X4 X4 X-52 
16 eas 9 X4 X4 X56 
oF Ape-is 9 X4 X4 X-60 
Di. es 84 x 34 x34. x-48 
25 otal 9 X3}x34x-46 
29 es 9 wire 
33 12 X-48 94x 34 x 34 X-48 
37 takes 10 Slay eer: 
42 eal 11 X35X34}xX-48 
47 yer 11 eee 
5 anes ; 11 re. 
ce ieee 11 X384x35X-50 
‘si 16 X-56 11 X3}X34X-52 
71 16 X +62 114 x 34. x 34 x -50 
as ‘i eens “12 xabxah XbA 
86 = x +62 a 
vena ye ee 
102 19 X-68 
fix 20 X +68 
1a | 21x68 : 
es | xe | 3. 
134 Sar ee 


Feet. 


380 


Double — and Face 


lates. 


TaBLe 15 
(Concluded.) — 


Channels. 


Tuches. 


9 X4 X4 X-60 


85 x 34x 3h x-48 


9 x3hx3hx-46 


9 X34x34X-46 


Four Angles, 


Inches. 


6X6 X-50 


6X6 X-50 
6X6X+54 | 


6X6 X-54 


9 X84xX34xX-48 


9 x8hx3hx-48 


93 x 34 x 34x -48 


6X6 X-58 


6X6 X-60 


6X6 X-62 


10 X34x3}x-48 


11 X3}x34x-48 


6X6 X-64 


6X6 X-68 
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11 X34x34x-50 


7X7 X-60 


——— 


114. x34 x34 x-50 


12 x34x3}x-50 


12 x34x34x-50 


12 xX34$X34x-54 


12 x4 X4 X:60 


7X7 X74 oe 


-— -—-—- | 
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oe 6 ny et ee 


= 
oe 


oe 
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rie 
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cr 
7 wer Se ew ils sovgelghlietairte~tbenayhatipadattinn 


ie? | 
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ee ry een eee en ee 
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ee 


ee 
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TABLE 15.4 
oe WIDELY SPACED SOLID PILLARS in "TWEEN DECKS. 


LENGTH OF PILLAR, 
VALUES OF 
ax@deH 8 Feet, 10 Feet, 
100 | Number of | in. Number ot in. 
Diameter. | rivets in heads Diameter. rivets in heads 
3 2 Ry 9 and heels. and heels. 
- ar SS ae ea. he a 
J : Inchea,~ ae 
7 3 4 3} 4 
3k 9 3t 4 3h 4 
11 34 4” 33 4 
13 By 4 4 4 
16 4 4 4} 5 
19 4} 5 4} 5 
22 45 5 43 5 
25 43 5 5 6 
29 5 6 5} 6 
H 33 bt 6 ee 7 
v i 
37 eae ‘ 7! 53 7 
42. 5} 7 das p< 43 8 
47 OF ant 8 6} 8 
52 6t 8 | 64 8 
58 64 . 8 5 
bye CV G 2 
Lioyp’s ReGIsteR or Saipprnc, Lonpon.—25th June, 1925. 
° ye 9 


} 978. 
“ > Ane i Mas ee ee , ee 4 pe eek lo 
DECK GIRDERS at HEADS of WIDELY SPACED PILLARS, TABLE 16 
: CHANNELS or ANGLES. (See Continuation.) 


DEPTH OF BEAMS. 


Inches, Inches. 


Inches. | Inches. 


SIZE AND TYPE OF GIRDER. 


: | 
Double Channels. Double Angles. Donble Channels. | Double Angles. Double Channels. Double Angles. Double Channels. | Double Angles. 
| 


atiale | ée War be ————— 

Inch, Inches. Inches. | Inches. Inches. Inches, | Inches, Inches. Iuches, 
6 X4 X-44 6x4 x: 40 6 X4 X:36) 5 X4 X-36 
6 x4 x0 6x4 x44 6 X4 x-40, “|\6 x4 x36 
7 ¥ BB x -BBI6 x4 X-b4 6x4 x50 6 X4 X-44 6 X4 x-40 
7 xB} x3hx. 406 X4 X-641 7X3 x8 X-38 6x4 bd 6 x4 Xx:50) 6 X4 X-4d 
Tax Bh xBb x 42.6) x45 X- 60 7 xB) x3h X “40 “6x4 be “64 TSG. Oke £386 x4 X54 6 X4 X50 

= ——— —- ——— Re PS Ba ae PA - 
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ea ae Repo nie CARBOARD STRAKE From Flat Plate Keel a Upper Turn of 
wease |  eme Mame|_athoersa PRIS, | a att, | rnin 
E ‘a 2 ; ese | "mis. At = r ais. | At Ends. | gaia At Ends. nts. tee Ends. i 
| Inches. | Inches. Inches, ea ae | Inches, Inches Inches, Inches, Inches. 
3500, ay 4 ‘si 4 4° 40 to | 88 g 38 | 36 : RI, oo ee ee 
poh | ae: oes eer 42 <d) ~ She=- ee a oe | = oo 40 38 
4900 as | 48 “44 [: “44 40 I 4g . “38 - “42 88 
5650 | 4 ioe 50 46 1 46 42 7 | “40 af gh : sale : 
6450 | * 45 i 52 een Sera 42 44 40 44 40 
7300 | ae | “56 | “52 = 50 “44 “46 “42 ae “40 “56 
8200 : 47 58 54 52 46 “4g “42 48 ; Pa 
Sy pi00 7 m1: 60 56 54 48 aa 30 4 mere . 
3 10000 48 64 ; “D8 52 : 44 52 42 
/ 49000 «| Sag 70 62 eee ee ee 44 ) . 
13000 50 72 “64 ee ee ; 56 46 1g 
100° - 51 76 66 ; + 58. 48 5 Ben 46 i 
i 15100 52 ; 78 68 60 ’ 50 60 46 ; 
16200. 68 30. 70 62 50° || 2-68 48 \. 
17400 ‘ii 54 84 “74 ; 66 f 52 Wego t 48 
18600 att “55 86 76 68 F 52 ‘ 66 5 50 
19800 56 90 “80 70 54 “68 if 50 
21100 = 57 Ss 92 ge 72 56 3 70 52 
22400 j 59 — 94 : 74 a : 72 52 
23800 i 60 r 96 76 58 wits “74 o4 
ew : = me oe eee 
25200 61 1-00 80 60 ‘76 56 
t 26700 62 i 1-02 ee 82 : 60 4q -78 56 
28200 Bi ae 1-06 84 62 “78 : “58 ‘46 
29800 65 1-08 86 64 “80 +58 
31400 ; 67 1-12 88 64 ag “82 “60 
83000 ; 68 ; | 114 90 64 a ee 60 
Be Lioyy’s Recisrer oF SHIPPING, FeO TT July, 1922. ; 7 . a 3 
r ; : we’ 
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TOPSIDE SCANTLINGS, Taste 20 
FULL SCANTLING’ VESSELS. (See Continuation.) — 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


BREADTH (10), 
oF. THICKNESSES FOR } LENGTH AMIDSHIPS. 


LONGI- : { UPPER DECK. 


TUDINAL Strake FLUSH DECK VESSELS. | Tagreass to 
‘ Sheer- 
NUMERAL. maine 


strake , ; | Nils aml 3 cea stab 17 wie Fisren Pintine: and Deck Plating for Un, 
: ie g 
; . When One Deck ts Fitted. |-———| Tie Plates | withinLine| Deck 
x (B+D) and i} ness | snd Deck papain and Tie | ona Deck of Steel. | 2nd and srd Decks | for Vessels | of Deck | Plating 
; Strake strake. ida z of Steel. having Openings. | jabreast 
100 perCent. Dee! 


below, | Tie Plates and | Tie Plates and | Stringer} Deck | stringer Deck ~ kc 
Stringer Plate. | peox Plating. |St¥inger Plate.| peor Piating. | Plate. | Plating. | Plate. | Plating. | gesnccures, Openiags 


Inehes, | Inches, Inches. Inches, Inches. Inches, Inches. Inches, Inches. | Inches. | Inches. | Inches. | Inches. Inches, 
1500 40 +28 +28 15 X-30 10 X +30 


— 2000 40 @ : 15 X +30 10X30 | 


16X-30 | 10x-30 | 


17 X -30 10 X +30 


18 X +32 10 X +82 


34 | 19-32 | 10x32 | 


20 X +32 10 X +32 


21-34 10X34 | 


23 X -34 11 X +34 


12 X +36 


13 X-36 


14 X-36 


15X38 | 


16 X38 © 


38 X 40 17 X40 


42 X42 20 X +42 


44 X-44 20 X -44 


48X46 | 23X46 | 


; sig : : 50 X-48 25 X+48 


; a [46000 2 3 ) | 50X48 


28X-48 | 45X-48 | 20-48 


‘ : 17000 
8 


‘ * | 18000 = 


47X-50 | 


“30 


TOPSIDE SCANTLINGS. 
FULL SCANTLING VESSELS. 


287 tae | me ee 
; fore Vrur . €.3:'5 « coll 
er TABLE 2O- 
\ (See Continuation.) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


10 


THICKNESSES FOR 4 LENGTH AMIDSHIPS. 


UPPER DECK. | 
Strake i e vod o> FLUSH Bec VESSELS. mee T | Taine, fo se 
rate Stringer ne ts ins When One Deck ts Fitted. ee ee _|_|WMre Fitteds Plating and igeterdtes pian, sheathed 
LX(B+D)) nt | pate. pi hae BrsMtiec a | ae eke ers ot ped Bower Btpel.j Ind and sed Decks) for Vessels 
below. | stringer Plate, | Deck Plating. | stringer Plate.| Deck Plating. elgg 3 pnvinr oha tai eae 
| | ‘iskok Inches. | Inches. raid ani at Inches, l Inches. ioe : Inches. Inches. rage | Inches. 
AN | 
27000 | 49 | 52 | 62 | -60 “56 42 | 456 36 46 \ | 46 |f e807 |) a4. 
Masbo. | 50) | ee | es | -e2 | 56 Gas 56 | he no BO i 
Ts000 | 50 | se | ca | oo | ce | co | 58 ere ee 
“isto | 50 | 55 | 66 | -e4 | -38 54 : 56 
isoho | 60. | we |. 66 | ca | co rea ta ee 60 
~si500 | 50 | 57 | -68 | -66 62 | 62 60 
36000 | 50 | 58 | -68 | -66 66 64 | 60 
51 | 59 | -70 | -68 68 os | 60 | -44 | -60 | -38 16 
51 | 60 | -70 | -68 2 2 62 | -46 | -62. | -40 16 
“51 | .61 | -72 | -70 74 4 H 62 | 50 | -62 | -42 16 
“51 | 62 |-72 | -7o | -78 | +78 64 | 52 | -64 | -44 16 
o1 | 63 | -74 | -72 | 82 2 al Bho) ehte |P5@k. Bal aie 
52 | 64 | -74 | -79 84 Pri ia meen i” 66 | 58 | -66 | -50 | “16 
“sa | 65 | -74 | -72 | 4 ate ie * 66 | 62 | -66 | -52 16 
52 | 66 | -76 | -74 , oT be. | es [sae feist ae 
a Rie eee ee Se er 70 | 68 | -68 | -58 | 16 
Se toes be hove. 1 wal anced: : | 72 | -70 | «70 460 16 
3 | 70 |-80 || | ae 74 | 74 | -72 | G4] “16 
53 2 82 80 im Toga el | 6 76 Ez | .66 “16 
51 | 74 | -82 | -80 F Ry [ ' 80 | +80 ) 4.|-70 | 6 
pt | 76 | -84 | -82 ; em oa | ge | 82 | 76 | -74.| 16 
54 | 77 .| -84 | -92 beg | E st | -84 | 76 | 78.) “16 
5D 79 86 4 | . § : 86 30 | 80 | 80 | +16 
55 | 80 | -88 | -6 se | 98 | ae. | Oe “16 
56 | 81 | -88 | -86 | “90 90 86 | -86 “16 
56 | 83 | -90 | -88 | | 94 | 94 | 90 | -90 16 
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TOPSIDE SCANTLINGS. taste 2O 
FULL SCANTLING VESSELS. (See Continuation.) — 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


BREADTH | 11 
SECOND OF THICKNESSES FOR ; LENGTH AMIDSHIPS. 
LONGI- ; ; UPPER DECK. 
MODAL. | pe Birake FLUSH DECK VESSELS, ea eee | aaa 
NUMERAL, | Sheer- Re eee age COE teeta eta 7 7 ay wee aapipgeel seamen oooh 
strake | stringer =| “when one Deck s Fite, (ooo er _| asin et 
Lx(B+D) Ra zal pute. |e st | And, Deck ot Siripeeta 22d | sn Dook of Steel. te and srd Decks | tor Vessels 
al erringor Plate. | THe Fates #04 suringor Pate | TlePlaton ana [Serngor| Deck |Seinger| Desk | Baper. 
Inches. | Inches, | Inches. | Inches. el rane” : Inches. iaetad - Inches. suai fasion, Inches, | r ae ; 
1500 | 40 30 | -30 | 15x-30 | 10x-30 | 02 
2000 | 40 | | -30 | -30 | 16x-30 | 10x-30 + ee [ 02 “ an 
2500 |-41 |. | -32 | -32-| 17x-82 | 10x-82 | al ie ee T e | be Tg _ 
3000 | 41 | | -32 | «92 | 18x-s2 | 10x-82 a eto Se 
3500 | 41 | ‘| -34 | -32 | 19x-32 | 10x-32 o, okey zs io | OO 
4000 | 42 36 | 34 | 20x-34 | 10x-34, : eee ee 
4500 | 42 | | -36-| -36 | 2ex-s4 | 10x-s4 | - : | 02 ll 
5000 | 43 | aa | aa | o4x-a6 | 10x-86 ; [a0 aoe o2 | 
5750 | 48 38 | 38 | 26x-36 | 11x-36 oo | ae | 9 |e ee 
6500 | 44 40 | -40 | 98x36 | 12x-36 | ao mee nde ae a Va 
7250 Waa ror, 40 | -40 | 30x-36 | 13x36 ; : 06 ; 
‘| so00 | 44 42 | 42 | gox-88 | 14X-38 é- ae (ae CD te. ef 
9000 45 | 4a | -49°4 85x-40 15x-40 | “The Feat ae (aig, fie 
10000 “45 ; 45 | +44 | 42 ~38x-40 | 16x40. tae ~ ie “30 | 32 
“y1000 | 45 | 45 | 46 44 | 40x-42 | 18X42 | e 3 ; 16 | 30 | -82 
12000 | 46 | 45 | -48 | -46 ese} 20X44 42x44 | 1gx-44 | 36 bial aie 30 | 82 
| 13000 s*. | 43x44 | fox-44 | -36 Ses ert eer 30 | 8 
pe 45x-46 | 24x 46. 38 faa Ke *: | 90 «| 80 | 88 
47. +48 26x48 48 | +38 | 90 | 80 | -82 
50X50 | 28Xx-50 | -40 “ff cohorts io 
eri os ee ee 
30 40 : “40 mer 
oe | uel fae) py 
so | 42 | . | 40. i 
32 44 | -30 | -42 | 80 | 4 
34 44 | -30 | 42 | 30) 14 
ss | -50| 80] 44 | -30| -14 
33 | -s4 | 30 | -50 | 30 
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TOPSIDE SCANTLINGS. fo | 
TABLE 2O 
FULL SCANTLING VESSELS. (See Contiivation.) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
BREADTH 11 
OF THICKNESSES FOR 4 LENGTH AMIDSHIPS. 


UPPER DECK. 


FLUSH DECK VESSELS. ir 
a Strake Minimum 
eer- : a 

\ When T D Fi ; | When Three Decks) Piate, Deck for Un- § 

strake a ae Se ee ee | are Fitted. | Plating and | Deck Plating|sheathed | 


Stringer . When One Deck is Fitted. |——_—_———_ Tle Pilates | within Line is 
and strake. ia | 2nd Deck of Stringers and | 514 peck of Steel. 224 mee tm for Vessels 
| ; 


Strake | Plate. | Tie Plates. 


below. Stringer) Deck | stringer Deck 
Stringer Plate. | Deck Plating. Stringer Plate. | Deck Plating. | “pate | piating.| Plate. | Plating.| structures. 


Inches, | Inches. : Inches. Inches. Inches. Inches. Inches. | Inches. | Inches. | Inches. Toches. 


25500 51 “64 , 58 50 | “58 42 “06 32 54 +30 14 


27000 


66 | G5 . ‘ LT ten 46 -60el- aga]: ; srt 


28500 68 | 62 . | +60 50 ie ae ; : 4 


30000 68 | -6: 62 | 62 54 | -62 


+ _—___—_, 


_ 31500 - : “6 “62 


33000 10° | : | 64 


34500 72 6 “72 64 


36000 74. | 68 : : 66 


37500 : 2 ‘ 76 66 


39000 F . : : 68 


40500 : ae " *8: 68 


42000 


43500 


45000 


46500 


48000 


50000 


52000 


54000 


56000 


58000 


60000 


62000 


| 64000 | 55 | 79 | -o4 | - . | 1-00 | 100 


| 66000 | 55. | deni P 1-04 | 1-04 


| 68000 | 56 : 1-06 | 1-06 


|_ 70000 56 « “93 — : “4 1-10 


SECOND 


FULL 
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TOPSIDE SCANTLINGS. 


SCANTLING VESSELS. 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


12 


THICKNESSES FOR 3 LENGTH AMIDSHIPS. 


TABLE 2 0 . 


(See Continuation, ) 


LONGI- 
TUDINAL 


UPPER DECK. 


Strake FLUSH DECK VESSELS. | merease to 


NUMERAL. 


~ ILx (B+D) 


Stringer 
Plate. 


Sheer- 
Strake, 


Inches. 


below 
Sheer- 


strake. 


Stringer Plate. 


i ge 
When One Deck is Fitted. | end Deck of Stringers and 
i Tie Plates. 


When Two Decks are Fitted. 


2nd Deck of Steel. 


When Three Decks| 
are Fitted. 

2nd and 3rd Decks 

of Ste: 


Stringer 
Plate, Deck 
| 


for Vessels 
pL having 


Tie Plates and 
Deck Plating. 


Stringer Plate. 


Tie Plates and | Stringer 
Deck Plating. | Plate. 


Inches. 


16 X +30 


Inches. 


! Inches. 


Inches. Inches. 


a‘ 


Deck 


Plating. 
A 


Stringer 
Plate. 


100 per Cent. 
Super- 


Deck 
Plating.) structures. 


Inches. 


i 
Inches. 


Inches. Inches. 


of Deck 
Openings. 


Inches. 


imun 
r Un- 


Plating and |Deck Plating|sheathed 
Tie Plates | within Line k 


Deck 
1 


10 X +30 | - °02 


17 X-30 


18 X +32) ° 


10 X-30 


10X-32° | 


19 X-32 10 X +32 


21% +34 


10 X -34 


23 X +34 10 X +34 


25xX-36 | 10x-36 | 


27 X +36 11 X-36 


29 X +36 12 X-36 


31 X -38 


33 X-38 


36 X +38 


38 X +40 


‘40 X40 


Z = 
42% +42 


44x44 


we 
22x-44 | 4s 
47 X48 


22 x48 | 


50X50 -| 25 X-50 


32 X +50 26x48 | -40 
58 X +50 89X-50 | 


TOPSIDE SCANTLINGS. TABLE 20 : 
FULL SCANTLING VESSELS. (See Continuation.) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


BREADTH | 12 
OF THICKNESSES FOR LENGTH AMIDSHIPS. 

LONGI- UPPER DECK. 

TUDINAL Strake FLUSH DECK VESSELS. Increase to | 
NUMERAL, | Sheer- Sheer- ‘stat ; When Two Decks are Fitted. lWhen Three Decks Plate, Deck Bip 

* | Strake | stringer When One Deck is Fitted. En Rohn aan “Deck 
e+ Dy) eel outs, | an fe pee eetie Platenr * [008 Deok of Steel, (And ane Abd Decks)" Vemele: 3 ors. 
| ey | | stringer Piate. | Deck Plating. ‘Stringer Plate. | Deck Prating. | Hee Pea ed Pasine. Baer 
AFERG DE LAE POM FSOR: Tnohie. aS ty 8 A CL Fate BS SK leg Inches. 

25500 | 49 | 51 | -68 | -62 62 52 | -62 46 -60 | 36 | -58 | 36 | -18 38 

27000 | 49 | 52 | -70 | G4 64 Phe: | eT eee bs a 162. 49 | 60 | -38 | -18 38 

28500 | 50 | 58 | -72 | 64 |  -64 60 | 64 8. | al at | eo] ae |e ee 

soo00 | 50 | 54 | -72 | -66 66 a Mee ete ee een if 38 |: 
31500 | 50 | 55 | -74 | -68 | 70 |. 70° ie 7 | 166 | -48 ) 64 | +46 | 20] 0 a 
“33000 | 50 | 56 | +76 | 68 | -74 72 68 | +50 | -68 | -46 | -20. “40 
~sas00 | 50 | 57 | -78 | -70 | ze | -76~ 70 | “54 | 70 | 50 | -20 40° 

36000 | 50 | 58 | -80 | -72 7 hal Ee See eee “70. | 58 | -70 | -b4 | 20 40, 
37500 | 51 | 59 | -80 | -72 Pe Wale ae ia be 72 | -60 | -72 | -58 | 20 42 

39000 | 51 | 60 | -82 | -74 36 «| (86 - ae > | ozo | 64 72 | 60 | 20 “42 
40500 51 61 84 | -76 ; a Ei SLR RES: ‘74 | -66 , 74 | 62 20 | ae 

42000 | 51 | 62 | -86|-76 | =e ; 74, 70 | 74 | -66 | -20 “4 
So || ot |jes| we tvs) TSC; cane | 76 ,|a2 | 76 | 8) 20) |, 4 

imo | 52 | 494 | oo lwoet | tt. | “|_| 7g | 6 78 | -70 | 20° se 
46500 | 52 | 65 | -90 | -80_ ; r ~ | igo | +78 | +80. et 20 ig 

isoo0 | 52 | 66 | -92 82 =, rae 7 | 480 -80 | 30 | -74 | -20 ; 
50000 a pete aga bk oacl ait. 1 others | if perme an ape | “32 gee “20 ae 

52000 | ra area ae aves pees Soot nomen : aires ‘1 g6 | 36 | -82 | 62 20 jy 48 4 

51000 | 58 | 70 | -96 | 86] <a 90 | 90 | -84 | -84 | 20 

seo00 |58 | 72 | -08|s | | | o | oa | a6 | 8B | 220) 

ss000 | 54 | 74 |.-98 | -38 | f = be | etn | 90 90. 20 ob, FO 

60000 sé l.ae | ood aap fon be rat eee gubcone mer Bry bes? 20 Fb 4854 

62000 arr 77 1-00 90. . | er 04 1-0-4 -98 | -98 +20 P 48 
“e4o00 | 55 | 79 | 1-02 92 iggy pod Se fora Fy . 110 110 | 1-00 | 1-00 | 20 |, : 

66000 | 55 | 80 | 1-04) <9 : ? 1-14 | 1-14 104 104 | 20 50 
| ss000 | 56 si | Lod rey oe = is | 148 | 108 | 108 | 20 f 0 

+0 70000 _ 56 83 1.06 | “96 74 122, 1.22 ae L12 20 be 
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es TOPSIDE SCANTLINGS. taste 20 
FULL SCANTLING VESSELS. (See Continuation. ) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
BREADTH Smear. 18 = —— eee 
SECOND OF Nae Be THICKNESSES FOR 4 LENGTH AMIDSHIPS. 
ij, LONGI- Bata UPPER DECK. ‘ 
“hea se Strake FLUSH DECK VESSELS. wa Inorease ‘| ae 
pera idem tee Fs “When One Deck is Fitted, I bari moi are Fitted. | Plath Bean ‘Deck Plating sneathed 
jLx(B+D) Pca Plate | : Tie ‘ | ee Of MRSA FATS BDA TIP’ | Endl Deok ot Moet, P= ADA xd Deeks for Vessels | of Deck Plating 
oT stringer Pate. | He Flstnand | smoger Pate, | He late snd |Seringer| Deck (Seine pe eee enn 
totes el pact Toba inabae oh part a 4 ibsked Inches, Inches, Inches. ag am eel ae 7 
1500 40 82 | -82 19 X +30 10 X +30 | 02 | : 
9000 | 40 “is | sa | 20 X32 10 X +32 ee Ras ; o2 |. a 
e500 | 41 | | --34 | -82°| 22x-32° | 10x89 02 | ak 
3000 | 41 36 34 | o4xs4 | 10x34 | a | iz ee ee | 
3500 | 41 36 .| 34 | 24x34 | 10x-84 ; | 02 rs. 
4oo0 | 42 | | -38 | -36 | 26x-36 | 10x-86 ! oe He face 7? 
4500 | 42 ah Pt Gexse| 10-36 = Pw pr ate Ret a 
5000 | 43 42 | 38 | ai ; : co | 02 are 
; Yigg? he la 
; F a | -04 ] 
a fod Poo a ae : 
ee ee ae 
| a i are 
| | Eat! i 
& 14 30 | 32 | 
1 oe sap ot > is’ | -30 | -80 0m 
“| agxaa | agx-de | -40 | | a 18 30 | 82 | 
48x-48 | 28Xx-48 bud eix-44 | -40 eae | 18 | ago +32 
“50x-50. | s0x-50 | 46x46 | 25x46 | 42; | | 20 | 80 | +82 
“BLX-50 83x50 |: aox-4g | gox4s | a2} | 5 20 | 82 | +82 
eile ae ee 42 ! RT Big Page PRs 
nd ie ie 600 | haa -[-a% | Sal Plaga. 4Omne 
} 452 32 ‘ea ; 80 -44 | +30 | 42 14 “B4 34° 
es es ere 330 “Te | so | a OO | Ate fe aga 
a eae = 132 50 | -30 | -48 | -80 16 36 36 | 
62 38 «| ~(60 34 54 | 30 ay) “30 | 16 | -36 “36 
Tags 1 as 2 | -86 | -58 | -30 58 | 30 | -16 | 38 =| +88 
Loe an eee eee a eee 
TE a OE SP ea ES 


BREADTH 


* 


* 


— ———— 
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TOPSIDE SCANTLINGS. 
SCANTLING VESSELS. 


FUEL 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


138 


TABLE 20 


(See Continuation. ) 


SECOND OF ef THICKNESSES FOR 4 LENGTH AMIDSHIPS. 

LONGI- UPPER DECK. 

TUDINAL Liens aetets aie he “ - "FLUSH DECK VESSELS. E ; Inerease to Perr 
ee Strake | stringer = oats When One Deck is Fitted [= ila laicheorecnws ates Menten Plat and Keriteron sheathed 
t6-+ Dy S| ma || || tbe neo 06 [an ura Hg DOH fe |S” | lag 

Trt | Stringer Plate.| Deck Plating. | stringer Plato. Deck Plating. eet cane] eines, | bac Baer ; openings 
- = amas Inches. — ‘ound Sahn Inches, : | fie if Inches. Inches. | Inches. | Inches, ‘sia aa 
lot ene eet ce a a ee Beale Sets Maa bosses Re 

27000 | 49 | 52 | -80 | -68 70 56 | “70 “52 68 | -40 | -68 | -38| -20 
~ 98500 vf. 50 53 82 68° ; 72 60 : | “70 58 -68 : 44 ‘70 | +42 | 20 

30000 “50 eo “84 2 72 66 ! ’ “72 “462 72 6 | “72 Tide 22 
~ 31500 50 55 “86 “74 *76 “70 | PEN 2 Pi “74 50 | 74 46 22° 

; 38000 i 50 56 488 ; Th i" 78 ; “74 | -76 54 -76 “50 29 
34500 | 50 | 57 | 90 | -76 Soi eal | qe | 58 | -78 | 54] 22 

36000 | 50 | 58 | -92 | -7g | 82 ee ee “go | 62 | -78 | 38 | 24 

87500 51 59 “92 “80 | : ; ae 80 64 -80 62 24 

39000 51 60 94 182. E >3 *84 : “68 +84 64 +24 

40500 5] 6L “96 482 7 tara 70 ae “66 - 24 

42000 dl 62 “98 82 ea = ae ee here “72 “86 68 +24 
43500. bb : 63 1-00 84 vn OR ; 88 76 . +88 72 24 

45000 52 64 1-02 86. ee eae Ne eon 90 80. 90 “74 24 

46500 : 52 65 ; 1-02 ¢ “88 : ei ph ta “92 -82 | 92 76 24 

48000 | 52 | 66 | 104 | -90 | ba “| .92 | 84 | -92 | -80 | -24 

50000 | 52 | 68 | 1-06 | -92 i. acces adminis re BR CPPS PEE 
s2000 | 53 | 69 | 108 | -92 | ees has 5 Oe a 
54000 53 70 1-10 “94 ‘ : 7 ie 1-00 96. ages +88 oa +24 

$ 56000 5B 72 1-12 “96 ; 4 os 1-02 1-00 | 1-00 ; 92 “24 
58000 54 74 i are ; 96 i i : ; 1-04 1:04 | 1-02 96 24 
sooo | 54 | 76 |1a6| 98 | Pasa ah amps = 108 1-06.| 1-00 | +24 

62000 54 77 116 1-00 4 at 3 [ L-12 1-12 | 1-10 “1-04- +24 
e4oo0 | 65 | 7 |1ie lo | pa rie [aae fata [106 | 28 
66000 | 55 | 80 | 1-20 | 1-04 ee 1-20 | 1-20 lias 192) Bue 

666000 56 81 1-22 1-06 F | / : | 1-22 | 1-16 +24 
70000 | | ¥ | lees na 


FULL 


294 


TOPSIDE SCANTLINGS. 


SCANTLING VESSELS. 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


TABLE 2QU 


(See Continuation. ) 


| THICKNESSES ~ 


13} 
oa A345 THICKNESSES FOR 4 LENGTH AMIDSHIPS. 
= ae UPPER DECK. 
sirake z FLUSH DECK VESSELS. 2 Tnorease to 
‘NUMERAL. | Sheer- Hentacd Wether —, OES. When Two Decks are Fitted. _|| When Three Decks| Plate, Deck 
strake is When One Deck is \__are Fitted. | Plating and 
de x (B +D and ~ ie“ strake. | Sheer- Fitted. } map ty ver yaa and Deck of Steel. | 204 and tr Decks) Fond Posen 
i Strake strake. err 4 i Tie Plates Beane RATE ionper Goth 
| : mt "ria. | "Baame | Spinto. | aga Deck | “Piste.” | piasing, | Plate. | Plating.| S82 
PTnahes:s Inches. | Inches. Inches. Thohes: _ aa : Tote tanto inthes2 Abrohen: | Inches. eTricben! Inches. 
1590 40 “34 | +82. | 20x-80/10X 30) “02 
40 36 | 32° | 22 x82 10-82, 02 
“36 | +32 |24x-32 10% 82 | 02 
(Sel Pgh) es eA (boas és 
38 | Bt | 26 x-34| 10x: B4 02 
(138 | 34 26x 34 10-84 | | 02 
40 | -36 | 28x-36 10x 36 | 02 
Poa ee -| oa a es eae 
‘40 | -B6 | 30-36) 10X36 02 
42 | 38 32x. 38/11X-38 | | | 02 
42 | 38 |94x-38/12X-38 | | 02 
44 | 40 | 36X-40/ 13-40. | | +04 
-46 | 42 |38x-40|14x-40! 06 
48 | Ad | 40X42) 15X42) | 08 
BO | 44 |42 x44) 16x44 | | 10 
45 | 52 | 46 |44x-46]18x-46) ae 
45 | bt | 48 [44x48 | 20x48 ! 16 
45 | +56 | -50 |46x-48|22x 48 ! 42x 4 18X+44| -40 | +18 
—— — - ——— - —- _ AS 
45 | +58 | 50 |48x-48 2kx. 48 ALX 44 | 21x44 | 40 | 18 
45 | 60 | 52 |50X-50|27x-50. | 16X-46|25X-46| 42 | | +20 
45 | -62 | -54 |55X-50| 34x-50 | 50X-48/30X-48) 42 See 
45 | +64 | -56 | -46 30 42 30 | -42 | 4 
eeap Sep. | ere | SS Reece a Oe 
=45. | 66 | +58 | -52 30 | 46 80 | -44 ‘14 
os — _ ie —_ . : q ie " 
45 | 68 | +58 | -b4 32 | 50 ‘30 | 44 -| 80 | -42 Re 
= tania a ares \- =. ee —_ = — i— = 
46 | +70 | -60 | +58 | -3t -) “56 | -30 | 46 | -80 | -44 ‘l4 
46 |-72 |-6o | -62 | 6 | -6o | -82 | 52 | -30 | 50 | 30 | 16 
| -—__—— |} + ark Co | ES Se | —| - - f — - 
47 | 74} -62 | 64 | 38 | -62 a4 | 56 |-80 | -54 | 30 | 16 
48 |-76 | -64 | -64 42 |--64 | ~-86- | 62 |-80 | -60 | 30 | -16 
ores Pee aed Se Bas Bet Wt ere 
49 | +78 | -66 | +66 46 | +66 40 -| 64 | -32 | -62 | 82 | +18 
is cotati a oS ae a ia. Sees ate =" 
50 | 80/68 | -68 | 48 | 68 | 42 | -66 | 36 66 | 34 | +18 
. 4 


ng at the ends of the vou. 


| 
| 
AT ENDS. 
I 


H = 


| Stringer 
ben ed Plates at Thickne 
Deck Plating|sheathea) E248 of 
within Line | Deck I pect alae 
of Deck Plating | | Thickness 
Openings. | abreast — 
Deok | wheat 
Openings | “ ‘Enas. 
Inches. Inches, | “Inches. 
| 12-24 
| 12 X-24 
13 X24 
14X24 
| 15 X-26| 
— = ss 
| 16 X-26 
17 X+28 
18 X-28 
20 X 30 
21-32 
| 23 X +32 
| 25 X -B4 
(26X34 
H —— 
30 | 82 |27X+34| +30 
“30 82 |28x-84| 30 
“30 “32 29X84 30 
“30 “32 130 X- 34 “30 | 
30. | 32 Isix 34) BO | 
32 _ | 82 |32x-36| -30 | 
“82 “32 | 88 86] -30 
“34 34. 83.X+36| 30 
“84 B4 | 34X36 30 | 
—_— 2s ———} 
34 | 84 |84x 38] -30 | 
36 | °86 | 35X-38| +30 7 
“36 36 35 X38 30 
“38 38° /35X-38| 30 | 
ai te Sa xt - 
38 | 88 |36X-38| 30 
Se ea 
-38 38 |36X-38| +32 


thioknesees of the Sheerstrake and of the Strake below the Sheerstrake at the ends of the — may be the same as the thickness 
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SCANTLINGS. 
TLING VESSELS. 


I OF VESSEL TO DEPTH TO UPPER DECK. 


TABLE 20 


(Concluded. ) 


13} THICKNESSES 
3 FOR 4 LENGTH AMIDSHIPS. AT ENDS. 
UPPER DECK. a 
bK VESSELS i (t—~—S | mnoreaseto| | 
ee ee err 
en and Deck of Steel. 2nd and ard Decks for Vesel mot Deek Plating Deck, also peck 
bx |etringer| Deck: |atringer| » Deck ag 2 i Rete «= Plates at | #¢ Bnds. 
ping. Plate. | Plating | Plate. > me A structures. J Ends. j 
hes... Inches.,| dnohes, | Sacha, | Inches. |" Inches, Inches. | Inches, || Inches, | Inches. 
s -68 | -88 | -68 | -86 | +20 38 | -88 |36x-40| -82 
2 | 72 | -40 | 72 | 38) -20 | -40 | -40 [87x40] 82 
Is | 72 | 4a: | -72.| -48) 20 40 | -40 |37x-40|. 82 
le | ze | -46 | -76 | -44 | 22 ie ier es 37 X +40 Pry 
| | 7g | 50 | -78| 46 | -22 | -42 | 42 1eax-40 34 
alias ee eA 80 | 50 | +22 42 | 42 |aex-49| -B4 , 
~ .g2 | +58 liso} 5a | 2B 42 | -42 |38x-42 , 
ede ga desea] 5-84 oke-58) | o4 | -42 | -42 [99x49 | 
RENeicvcweCr 
Iss | -08 | 88 | -cs | 24 | 44 | -44 |a9xap 
| | gg | -72 88 68 ea 4h | od 40X44 
Il .90 | -74 | -90 | -70 | 24 46 | 46 | 40x44 
e | 2 | 78 | -92 | -72 | -24 46 | 46 | 40x44 
| sg |ns890) 94 fo 76 | “394 46 | 46 | 41 x04 
~~ | 96 | -84 | -96 | +78 | --24 | 46. | -4@ [dace 
93 | a6 | os | ez | 24 | 48 | 48 -L4r eae 
| 1-00 90 “100° 84 | 24 : 48 48 | 42 x -46 
| 102 "| -94 | 102 | 6 | -24 43 | 48 [4x46] 
bs laos | 98 104 | 88 | 24 4g | 48 |49x-46 
P| ioe [10 [roe | -oa| 2s | 48 | 48 [axes 
| | 1-08 | 1-08 1-08. 98 | -24 | 750. | *50 | 48x46 
| |aae base {ato | 102} -24° | +50 | 30 | 48eea6 


| 


9x8 $88t, Ps 
Sora are) 
45X-48| +88 
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jie e i TOPSIDE SCANTLINGS. TasLe 21 
COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation. ) 
ni PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
10 
ayated BREADTH Saad save “THICKNESSES FOR } LENcTH AMIDSHIPS. a 7 es See 
LONGI- _———->-- _ 2s 
TUDINAL . = | UPPER DECK, 
ne Hip ae ; When Two Decks are Fitted. | When Taree steel tes |! 
‘ : | =; = a a 7, eee » are ed. | for Un- 
| gheerstrake, | 8ttake below | 2nd Deck of Stringers and AS ee ee Deck Plating |sneathea 
Lx (B ra D) naa Sheerstrake. | Te Plates. and Deck of Steel. | and ~ er of ea as Pre J 
O perek yea } Tie Paste auiA .f ects er Deck Strin mi w lade a atreere 
0 aes ee pee Stringer Plate. | Hock Plating. Plate. Plating. | Plate. Plating. opeaiaal 
|e — |---| ee — ——— —~ - —-- 
1 o-vo Ifehes. Inches. Inches, Inches | Inches. Inches. Inches. Inches, | Inches. Inches. Inches, Inches, 
- 12000 46 45 40 40 | 42X42 | 12x-42 “34 | “30 “32 
45 42 42 | 42x42 | 12x-42 36 ge 30 | +32 
45 44 44. 48X42 «|. 19X42 38 30 32 
45 46 46) 48xX-42 | 18x-42 40 30 32 
_———$_=$_$— SS —_ = Se - || — - = a ~ - ia ~ = i ae a” —aeaiedinill 
| u 
16000 47 45 46 46 | 44x-42 | 14x-49 40 | “30 34 
17000 47 45 480%) 48 | 45X44 | 15X44 40 ' 30 “34 
18000 48 45 48 48 | 46x-44 | 18x44 | 42 | 88 | 80 | “84 
“eaaeea 8 Tae: ic Bed, RL Saal os Ra ieee Sl naa RG aioe es [apo =a 
19000 48 46 “50 50 | 46X46 | 25X-46 “42 40 30 34" 
20000 48 46 50 50 | 50X48 | 27x-48 42 | +40 | 80 | -86 
ee | ae —~ — ee Bee ee = =~ a | | z oe ee — | oe 
21000 48 47 “52 52 | 53X-48 | 32x-48 “44 |  -42 +30 36 
es a en ee —— - ||- 5 7 7 Gis I a ES ate eee fa nar 
22000 48 48 “52 52 55-50 | 35x-50 44 | 42 | +82 “36 
- 23000 49 49 “DA 54) 57X-50 | 40x-50 | 44 | 42 32 | 88 
24000 49 50 56 “56 60X50 | 45-50 “44 a: | 82 “38 
25500 49 51 58 58 48 32 46 | +44 32 38 
27000 49 52 58 58 50 34 46 46 34 40 
28500 50 53 60 -60 52 38 48 | 46 34 40 
30000 50 54 62 60 54 40 48 | +48 34 42 
ss oe ale = a < — e_e aoe SE mae —— 1 he ae ~ a 
| 
31500 50e. 5D 62 -60 56 44 50 36 | +50 36 42 
33000 50 56 64 62 58 46 50 38 | ~—-50 6 42 
34500 | 50 57 64 62 58 50 52 38 52 36 44 
36000 50 58 64 62 58 D4 54 40 52 36 36 44 
87500 51 59 66 64 | 56 | ~—lt42 52 38 88 44 
| ; as 
39000 bl 60 66 64 | 56 14 54 38 38 44 
40500 51 61 68 66 | 58 | 46 | -56 40 40 | -46 
ul 


—_ = = a 
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TOPSIDE | SCANTLINGS. TABLE 21 

COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation.) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


10 
fies BREADTH heed : THICKNESSES YOR } LENGTH AMIDSHIPS. = | 
iirea:, os ‘ ene UPPER DECK. == 
| When Two Decks are Fitted. when | ‘ 
Lx(B+D) —— | Bheeratraxe. | ‘ENserswabe, |. eee Pete ee eeeaayes aaa and Deck of Steel. and and ara Decks of) | norm ree eases, 
Sheer- | erst mis | jc at eee Ye | Steel. . of Deck | Plating 
and Btrake “plate. | Stringer Plate | Deck Platini Stringer Deck | Stringer Deck bade namic fo — 
calnw. ew "| Af Plate, Plating. | Plate. Plating. Spee 
——— = rare a aha Prieta Inches. | Inches. Inches, _ Inches. | machen Inches. Inches. Inches, 
42000 51 62 | ~ 68 66 | -60 48 | +58 “40 -40 -46 
s : =e 2 + : i aa) 2 enti EE Po ia 
43500 51 63 -70 68 | “62 52 | +60 “42 42 46 
45000 52 64 -72 70." } 64 54 il 62 44 42 
af ee RS was f 3 je A 3 Oe a ee ee 
46500 52 65 74 72 -66 “5D 1 last 46 42 
48000 52 66 74 72 «| -68 58 66 “50 42 
———— ———— —_—— _ = a = SS | - ae a > 7 —— Se — 
50000 52 68 76 on 70 |  -62 68 b4 44 
52000 53 69 76 4 | 70 66 68 56 “44 
54000 53 70 78 76 | 72 70 -70 60 44 
-~ — a = a i — = —— ie 
56000 53 72 78 16 | 74 74 70 62 46 
= = = — 1 = —_ =— =, ke 
58000 54. 74 80 78 | 78 134¢r] 72 66 46 
60000 b4 76 80 13 | 82 g2 | «74 70 46 
62000 bt 77 82 30. | 84 84 | +76 74 48 
64000 55 79 82 20 | 86 86 78 76 48 
66000 5D 80 82 “80 90 90 | 80 80 48 
+ ity 7 | ss ies A 
68000 56 81 82 80° | 92 92 | -84 84 48 
— - = ———— i] — _ — — a2 = 
70000 56 82 84 +82 96 96 | 86 86 “50 
72000 56 84 86 84 | 1-00 1-00 90 90 50 
a ~ a a \- i | ee. 
74500 56 86 86 84 | 1-04 1-04 92 92 50 
77000 57 88 | 88 26 | 1-08 108 | 96 96 52 
79500 57 90 90 | 1-12 1-12 1-00 1-00 52 
82000 58 92 92 90 | 1-16 1-16 1-04 1-04 “52 
= = : ; aS Es: Re 
84500 59 94 94 92 | 1-20 1-20 1-08 
87000 60 | 96 94 92 112) | 
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11 


COMPLETE SUPERSTRUCTURE VESSELS. 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK, 


TABLE Pak 


(See Continuation. ) 


BREDTE. THICKNESSES FOR 4 LENGTH AMIDSHIPS. 
ad —— ee <a eeeeeeenete . R. | mesa Eee page may a 
ham ve ened aes are Fitted, : a When ed ance iy Decks | coe 
Lx(B+D) "ees. sheerstrako. | Srcorstrake. pe ieee oe seimeien set ad __ and Deck of Steel. ~~ and and srd Decks of ‘within tine. Moat | 
entre “Hint. [sutnor rae |BePisiee| suieger | pee | Abeer |e ee 
P Higae: Wheaten, ie? ion | Pilion., Inches. mine? || Thdhen. 4 Inches, jeNhohes Inches. tesla 
12000 |, af 45 ; “42 ; 42 a 42X42 (Wax 36 | o =e =A 82 
* Re ae 45 44 44 | 49x-42 | 12x-49 36 | | 80 | 82 
- Pat ho 46 te a “46 oh “46 Aa 43 X +42 12 X-42 38 he : | 0 | 82 
2 1 15000 47 45 rag ? 46 Poe 13 X-42 38 7 ! | +80 “32 
a i ee 
17000 47 45 48 48 | 45X44 | 15X44 40 | 30 84 
, See SS Eee ee Ee a el ae Se ee ee tS ae — 
18000 48 45 50 50. «46xX-46 «| 18x-46 40 | 38 30 84 
eos Seeed = 2 Le en ae al ol Ge ee — | = 
| 19000 48 46 “50 50 | 47xX-46 | 25X-46 42 | 40 30 “B4 
| Bion 2+ 48 46 52 50 | 51x48 ; 27 X-48 3 554 | 40 “le F 80 © nied 
i I ¢ a es oak z ee es —- 
21000 | 48 47. |" 52 52 | 54x49 | sax-48 | 44 | sag 90. 0taka 
22000 ty ig |* “D4 a moe | 57-50 35 X-50 ery ; | 42 ay’ $2 $6. 
| 23000 | 49 | 49 | 36 | 5a | 6ox-50 | 4ox-50 | 46: 1 ey ge | 968 
Pe. |e. aap ug | ORT [hy | | ga | 88 
: ) sah |e | st | 88 
sy | 48 | 84 88 
we |} a4 | ao | 
— —|— ——.—|— 
36 “50 3 ' e “40 
“38 ! “52 36 42 
nfl es Se | ee 
ag) | pe 36 42 
44 | 56 88 a2 
48 | 56 08 gg | 38 ar 
Pan Coe ee ee 
54 | 60 44 40 
56 62 46 40 


COMPLETE SUPERSTRUCTURE VESSELS. 
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TOPSIDE SCANTLINGS. aae oe 
(See Continuation.) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


11 


SECOND = : eres ee ee 
aa BREADTH : : THICKNESSES FOR 3 LENGTH AMIDSHIPS. 
TUDINAL ial UPPER DECK. 
NUMERAL. "When Two Decks are Fitted. "| When Three Steer Decks: ~ 
, & = 2 = —_— —— = are Fitted. for Un- J 
Lx(B+D)|~.— Sheerstrake. | Sheerstrake. 2d Deck Of Fiseaeraeng. 7 2nd Deck of Steel. ana and ard Decks of "within Line’ | Deck | 
are Stringer |—__——— ————_—— - — = i ee —| Openings. 
oh por Plate. Stringer Plate. | Deck Plating. ae a 2 Senet are a 
iain nae | Ssabias. H Inches. Inches. = ” Rabin 4 Sigtan naliag a ington i Inches, i Tuches. 
42000 51 62 70 66 “64 58 62 “50 
43500 51 63 72 68 -64 62 | +64 “52 
sili = ee ake - Be ets es 
45000 52 64 74 70 -66 Be, AS eis88 54 
46500 52 65 76 72 -70 64 66 58 
48000 52 66 78 74 72 66 | 68 “62 
50000 52 68 -80 76 74 70 | 70 -66 
52000 53 69 “80 76 76 “74 72 -70 
= ati = be 4 | = a 
54000 53 70 “82 738) ] ‘78 78°) 1 avs “74 
56000 53 72 +82 -78 82 “82 | 78 -76 
—— . ea Se Nae — = = = a e ||- 
58000 D4 74 84 80 | 84 84 | +80 80 
60000 54 76 “84 80 | +88 +88 “82 +82 
62000 54 7 86 32 | 92 92 |  -86 86 
ee as = E 
64000 55 79 86 2 | 94 4 88 “88 
66000 55 80 +88 “84 -98 98 | 92 “92 
68000 56 81 88 Bh | | ' 1-02 102-96 96 
ll if A Eee -oc ile Ss Peg eae A _|- a - -- 
70000 56 82 “90 -86 1-06 1-06 “98 “98 
72000 56 84 92 -88 1-10 1-10 | 1-00 1-00 
74500 56 86 “92 -88 1-14 Li 1-04 1-04 
OT g ei i. Seen 3 a ort ‘ 
77000 57 88 “94 -88 1-18 1-18 | 1-08 1-08 
57 90 -96 -90 | Le 1-12 us 
——— — <2 _ — — | oo 
58 92 -98 -92 | 1-16 1-16 : 
- - : — 0 
59 94 1-00 “94 | 1-20 1:20 
60 96 1-02 -96 


rt. 
. 
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TOPSIDE SCANTLINGS. 
COMPLETE SUPERSTRUCTURE VESSELS. 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK, 


TABLE | 


(See Continuation. ) 


12 
ee # erry - THICKNESSES FOR 4 LENGTH AMIDSHIPS. mt. cs . a 
UPPER DECK, a Le 
tae ' she When ieeatinenalare Fitted. reel When Three Steel Decks _ j Minimu 
\— ss es | are Fitted, | for Un. 
Lx(B+D) : Ghoerstrake. | Soesrstrake. | . 224 Roker Ree ant and Deck of Steel. Qnd and 3rd Decks of ‘within Line Deck 
» is) ec: AU! 
anes Stringer > aie piane a ; arr ay are yi aa: aie Openings. abreast 
Soares. sage Stringer Plate. Deck Plating. Plate. Plating. H ad Plating. openinel 
Inches, as Inches, Inches, | Inches, Inches. Inches. Inches, Tnches, Inches. Inches. Toches, 
= 12000 46 45 44 “44 42x-42 | 12X-42 38 “30 “32 
—_—_—_—__— —— i — - ~ — i] a = < SS — 
13000 46 45 46 “44 42x-42 | 12x-42 38 he “30 “32 
ast | a 3 oe waif — 
14000 46 45 4G 46 48x-42 | 12X-42 +38 | 330 +82 
15000 47 45 48 46 | 48x44 | 18x-44 38 30 “32 
16000 47 45 50 48 44x46 | 14x46 |  -40 30. | +82 
= ee a — Pon ha pl Set Ps 
17000 47 45 50 48 45X-46 | 15X-46 40 | 30 84 
18000 48 45 52 5006 | «46x-48 | 18X-48 40 } 88 30. | *84 
=< | ‘aan ~a Pa ——S 
19000 48 46 “D4 “52 48x-50 | 25-50 “42 40 “30 “34 
20000 48 46 “D6 52 =| 51Xx-50 | 28x-50 “42 | — -40 “30 “34 
x eee ee : = = soe oe aa best a 
21000 48 47 56 54 | 55%-50 | 32X-50 44 “42 “30 36 
22000 48 48 58 “D4 60-50 | 35x-50 “44 “42 “32 “36 
=| St he a we aad poe = 
23000 49 49 58 56 «| =46 82 46 44 | +82 36 
2 —— se,” pl i punk = eats (mg vad Ue := = oa (oe Ss 
\ 24000 49 50 60 58 48 “84 48, “44 84 “38 
25500 49 51 “62 “58 “D2 “36 “50 ab 46 “34 “38 
) : | 
27000 49 52 “62 “58 “56 40 50 es “48 36 38 
28500 50 58 64 60 56 44 5A 7a ik 36 40 
30000 50 D4 64 60 “58 48 58 36 6=«| (54 36 06| 86 40 
a en ae See Ee te. —_ -# $e — I - _ ~ 
31500 30 BB 66 62 58 52 58 40 | ° -56 38 =| -38 42 
giles pent te xs sreeey Sitges he cask fi : bess oe 
| | 
33000 50 56 66 -62 -60 “D6 60 “44 “58 40 | 88 “42. 
| | 
I Sea at I— = = = | ee - 
t 34500 50 57 68 64 | -64 “62 60 46 | -60 “42 | “38 “42 
36000 “BO 58 -68 66 -66 66 +62 50 6] 62 46 | B8 “44 
. | 
“jag e's 0 kamen tt ema | RCROE Renel Ween ele Gael ool _|_— ine oh 
37500 51 59 70 66 62 54 =| 62 50 | 40 “44 
39000 51 60 70 66 64 58 | 64 52 40 44 
| — ———- —_ ~- - | Reese. et el 1- +9 _ — ee 
40500 | 51 | 61 | ‘72 “68 66 2 | ~ 66 56 | 42 44 | 
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| TABLE 


COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation. ) 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK, 
12 
SECOND = 
| BREADTH THICKNESSES FOR 4 LENGTH AMIDSHIPS, 
LONGI- ‘ : ee ee , : ae eae caer : ae a Se 
rama, oF UPPER DECK. 
NUMERAL, | When Two Decks are Fitted, When Three Steel Decks Minimum 
Strake below ‘ re ae Deck Plating nosthed 
| | Sheerstrake. | 
Lx(B+D)| 3. | | Slseetrate | Se Doce ies sommeuerend and Deck of Steel, and and srd Decks of | within Line | Deck 
strake Stringer | ee —- = x GaSe wea) Openings. abreast 
os , so | | Stringer Plate.| Deck Plating. eae: piunn eet Pintine. Openings 
Inches. | Inches, Inches. Inches, Inches, Inches, Inches, Inches, Inches. Inches. Inches, | 
42000 51 62 | “72 “68 68 66 +68 -60 “42 
43500 51 63 ‘74 “70 ‘70 -70 ‘70 “62 “42 
45000 52 64 76 72 72 72 | 72 64 | 42 
46500 52 65 ‘78 ‘74 ‘76 ‘76 ‘74 68 “44 
; ate. , s 3 a i Jee [a © eee 
48000 52 66 “80 76 78 78 76 70 44 
——_ os = a | — — 
50000 52 68 82 78 82 82 78 74 44 
52000 53 69 “S4 +78 *S4 *84 ‘78 ‘78 “44 
54000 53 70 “86 “80 +88 “88 +82 +82 | 46 
56000 53 72 +88 +82 “90 *90 “84 “84 “46 
58000 54 74 -90 +82 “94 “94 “88 +88 46 
60000 54 76 +92 +84 ; “98 “98 “92 92 48 
62000 54 77 +92 “84 | 1:04 1-04 -96 “96 48 
64000 55 79 “94 +86 1-08 1-08 | 1-00 1-00 48 
66000 55 80 “96 *88 1-12 1-12 1-04 1-04 48 
68000 56 81 “98 *90 1-16 1-16 | 1-06 1-06 48 
70000 56 82 98 -90 1-20 1:20 1:10 1-10 “50 
72000 56 84 1-00 *92 |} 1-12 sabe | D0 = 
74500 56 86 1-00 -92 | 116 1516) je +BO 3 
77000 57 88 | 1:02 “94 1:20 1:20 | -52 
79500 57 90 1-04 96 | 
— : | tase meee EH | DicsaRie cs : 
82000 58 92 1-06 *96 at 
a ss an x —- _— = _ = = al — = 7 = iy 
84500 59 94 1-08 “98 
87000 60 96 1-12 1-00 | 
> eee 
i 


802 ; 
TOPSIDE SCANTLINGS. TABLE Zt 
COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation.) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
13 
SECOND ————— rr "7 = TE VISE = See a 
BREADTH THICKNESSES FOR t LENGTH AMIDSHIPS. 
* LONGI- as —_ isi a 
as : oF UPPER DECK. 
TUDINAL | . i * = = 
NUMERAL. | When ‘Sl Decks eo ree When se akc Decks fn man 
Lx (B ara D) ac hoilussceaes po petal ees ee of geeege ce 2nd Deck of Steel. | 2nd and 8rd Decks ot “| “within tine Deck : 
- : ” 0 © 
ctraie Stringer - — ree ae peg Openings. sbreast 
an te, | 1 
a stinger ine | Berit] Seine | opt, Sein | eit, ont 
1 Inches. - ariel! Inches. Inches. Inches, Inches. Inches, Inches. | Inches. Inches. | Inches, Inches, 
12000 46 45 46 44 | 42x-44 | 12X-44 40 | | +80 
se — | ——— - - ee = — - — ! —— — 
13000 46 45 48 44 | 43X-44 | 12X-44 40 | | +80 
Lie SS | ae ee — | <== — Pei -||- -~ © 
14000 46 | 45 “50 46 | 48-46 | 12-46 “40 | | 80 
ee a aa : - ie b oh nee Se eel 
p: 15000 47 45 “50 46 «| 44X-46 | 18X-46 “42 | +80 
16000 47 45 “2 48 =| 44xX-48 | 14X-48 “42 30 
5 17000 47 45 D2 “48 46X48 | 15X48 “42 |. +80 
18000 | 48 45 “D4 50 | 46-50 | 18X-50 “42 | +80 
19000 48 46 “56 52 | 5OX-50 25 X +50 44 +40 | +80 
> ee Se) ea _ =. = oa | = apelin = — - a = _ - - 
es 20000 | 48 46 58 52 | 52-50 | 29x-50 44 | “40 80 
i : 
: S a ar —ahe ae ror % ae al —— ay = 
: 21000 48 47 58 ‘54 | «5X50 | 8BX-50 AG | 42 30 
22000 48 48 60 ‘4 | 4d 32 46 | +42 32 
oh Ea As EF OS < ==) a ae "hl Ae : es ae 
49 60 56 48 32 48 | dd 32 
| i] 
50 62 58 | «+0 34 50 46 | 84 
5 64 BB | 52 38 52 46 | +34 
= 2 | eae sel Bee s © | 
52 66 Go || 56 42 bd 48 36 
58 68 62 «| | +56 46 54 36 52 36 
ae a aoe ey) ee eS eee Pies 
D4 68 62 | +58 48 58 38 56 36 36 
7 31500 —50. 5D 70 64° | (+58 “D4 +58 “42 | 56 “40 | 38 
el Eee ‘ N eeaaaek a A sek SS ae ee Mas ae. 
| 33000 50 56 70 64 | 60 60 60 46 | +58. |e 44 38 | 42 
| 34500 50 57 72 66 | +64 “G4 62 48 | 60 | -46 38 | 42 
36000 |, 50 58 72 68 68 68 64 50 64 48 40 | 742 
$7500 51 59 a 88 [4 66 54 | -66 “52 40 “44 
‘ | ag OA ' Are 5 hl rt ea | ae 
39000 51 60 “76 70 68 ‘58 | -68 “D4 “40 44 7 
——— tC i— ——— aa eviews -_ = = — a —— = _ - Pe s 
40500 51 | 481 78 70 | 70 62 | -70 ne | 


<¢ : 
ae TOPSIDE SCANTLINGS. TABLE eo 
ri F vo § 
COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation.) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 
13 
BavoeD BREADTH THICKNESSES FOR } LENGTH AMIDSHIPS. 
LONGI- ne - - — —_—_— —— 
UPPER DECK. 
TUDINAL oe , 
. NUMERAL When Two Decks are Fitted, | When pia} Decks 
. . = 7 
Lx (B + D) : Sheer- i tae ase Sheerstrake, a team io ee 2nd Deck of Steel. 2nd ee ieee of "within Line 
strake Stringer oe — = ee = Openings. 
“week. 2 | Stringer Plate. | Deck Plating. | SPINET | pinting, | “Plate. | Plating, openings 
— iesdben Inches. j Inches. Inches. at Teshea, ee, ‘tee! inna Inches. ney t Inches. Sa 
42000 51 62 “80 “72 “72 66 | ., 72 “60 42 
43500 51 63 “82 74 74 ‘70 | ‘74 “64 42 
i _—_—_— —_-—— — Ss Se -_— . ee, =i 
at, 45000 52 64 “84. ‘76 76 72 | ‘76 +68 42 
46500 52 65 86 ‘78 ‘78 76 | +78 70 “44 
‘ = e- ee hee eee = 7 = — - | 
48000 52 66 “88 78 “82 a8 “82 72 “a1 
hi ——_——_—_ == —— — es - — _— — 
50000 52 68 90 -80 *B4 +84 “84 76 “44 
= sae + Z = eS - . ss _|— is 
; 3 | 
52000 53 69 -92 +82 “88 “88 i> “86 “80 “44 
a = 7 = Eo = = te BB te 
: 54000 53 70 “94 “84 -92 92 86 “86 +46 
| ie = : A ee ioe OS | ae $205 
. ‘ 56000 53 72 96 “86 “94 94 | “88 “88 46 
58000 54 74 -98 “86 “98 98 | 92 “92 46 
60000 54 76 1-00 +88 1-02 1-02 96 “96 48 
62000 54 77 1-02 88 | 1-06 1-06 1-00 1-00 +48 
— =| ea Bae ys wu pce ol (Pe Perl Oe i , 2 oe 
64000 55 ~79 1-04 -90 1-10 1-10 | 1-04 1-04 “48 
66000 55 80 1-06 “92 1-14 1-14 | 1-08 1-08 “50 
_ od ¥ 4 ee = nn Mae Le ee 
68000 56 81 1-08 “94 1-18 1-18 | 1-12 1-12 “D0 
70000 56 82 1-10 -96 1-22 1-22 1-16 1-16 “50 
72000 56 84 1-12 +98 Piet, pao | 1-20 1-20 — “DO 
gaa ih, a es ie : 430 | de | 1a | “2 
- 2 ? | : 
7000 57 88 1-16 1-00 thf) He | Bp ge toy | +28 | 429 || a 
79500 57 90 1-18 1-02 | cya 
82000 58 92 1-20 104 | sie 
84500 | : 
Ca BS, a er SS a 
87000 | | i 


ai 
TOPSIDE SCANTLINGS. raBLeE 21 
COMPLETE SUPERSTRUCTURE VESSELS. 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


(See Continuation. ) 
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134 | THICKNESSES 
SECOND BREADTA - 
THICKNESSES FOR $ LENGTH AMIDSHIPS. AT ENDS. 
LONGI- . 23 . a eT ite ei ae ~ 
TUDINAL eA tn ’ | UPPER DECK. | 
NUMERAL. | aivere | When Two Decks are Fitted. | — cae atten ase na ee petstmam ube aa Thick- 
a PRR LO a FIs ec ating sheathed! Ends of ness of 
. | | | I , 
x (B = D) Sheer. om strake. oe | 2nd Deck of Econ a and Tie | 544 peck of St eel. 2nd aire of | babe 5 oma Bad proees | ag ; bese 
a Strake Plate. eels 10 oh We tatesiand | r paslaawe i a nistiees — Openings. om | taseepens of — ‘ 
below. Stringer Plate Deck Plating. Plate. Plating. | Plate. Plating. Openings. at Ends. 
ie Inches. Inches. Inches, | Inches, | Tnehes, Inches, Inches. Inches, | Inches, Inches. Inches, Inches. | Inches. Inches, 
12000 - 46 45 “46 44 | 42-44 12 X44 40 30 32 99x -34 | +30 
“eee, os s ne - as ES I = = ni oc - | 
/ | | | 
18000 46 45 48 44 || 48x-44 12 X-44 “40 | “30 *B2 | 80 X34 | -30 
14000 46 45 | -50 |.-46 | 44x-46 | 12x-46 | -40 | 30 | -82 | 31x-34 | -80 
| i] ss I 
* Se ee ames aie ~—| : Bios | ae 
15000 47 45 +30 46 44 X-46 13 X -46 +42 | +30 82 32X-36 | -30 
a ree anges ch one aes ae ae ce ee 
16000 47 45 | -52 | -48 | 45x-48 | 14x-48 | -42 | “30 82. 33 X-36 | -30 
: : F I ar set, oy 7 ane i. ae (ce - 
- 17000 47 45 52 48  46X-50 15 X +50 +42 | +30 +82 33 X-36 | -30 
| 
Lad ee |_ ees 2 ie eet |g ate asl eee = 
: 18000 48 45 | -54 | -50 | 47x-50 | 18x50 | -42 | +80 34 | 84-36 | -80 
19000 48 46 | +56 52) 50-50 25 X -50 “44 “40 +30 *B4 | 34X-38 | +30 
a pS et = = =| a = — -|_ - —| < _ = - x 
29 X -50 
33 X-50 
a eee 
i 
est: | : 5 . -42 . . | . | 40 | 38x-40] - 
33000 50 56 | -70 | 64 | -6o - 60 60 | -46 60 44 | +88 42 | 38X-42 | -B4. 
$4500 | 50 | 57 | -72 | 66 | 64 64 |. 62 46 38 | -42 | 38x-42| -34 
+ 
| 89X42 
70 D4 40 | +44 (| 39-42 | 36 


| +44 | 40x-44 | -36 


The Thicknesses of the Sheerstrake and of the Strake below the Sheerstrake at the ends of the vessel may be the same as the thickness 
of the side plating at the ends of the vessel, 
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3 TOPSIDE SCANTLINGS. : TABLE o1 
COMPLETE SUPERSTRUCTURE VESSELS. (Concluded.) 
j PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. | 
133 
| BREADTH | THICKNESSES 
THICKNESSES FOR 4 LENGTH AMIDSHIPS. AT ENDS. 
TUDINAL gi | UPPER DECK. 
smell “near | SRE When Two Dees are Pitt [eee ences Loa 
at eer- Ow cok ot pase oeek Ta 1 © 
; os | P D sheathed | Ends of | ness of 
LX(B+D) fee | suger | en | mame | Deans | anrarmon, | Sndieepeeeor [eee ome, [oreo ae 
jand Strake| Plate. | Biriarer!|) peck Bhiicwes Deok apresst | thickness of | Plating 
| below. | Stringer Plate.| Deck Plating. Plate. Plating. Plate. Plating, Wi nebo Heras at Ends. 
+75 Inches. Inches. Inches. Seal | Inches. ’ Inches. akon | Inches. Inches. Tnches. eee Inches, Tnohes. Tnthes’ 
42000 | 51 62 | -82 | -72 | ‘74 | 66 | -74 60 49 4) uty ae || one 
43500 51 63 4 | “74 | 76 -70 -76 “64 “42 46 | 40X-44 
45000 52 | 64 86 | -76 | 78 72 | +78 68 42 “46 | 41x-44 
<r Sa] Ss = = oo = | a a a a 
46500 52 65 88 | -78 “80 76 | 80 70 “44 46 | 41X-44 
J —— - —— -- — _ —____— — ~ a a ae ae | —_ | —- ~ b 
48000 52 | 66 | -90 | -78 | “84 78 | 84 ‘72 44 48 | 41x-44 
ee See = \t Sees eee | a Se | a = 
| | : 
5000052 68 92 | -80 | “86 84 | -84 78 “44 48 | 49x-46 
52000 a3 69 | -O4 82 “88 88 “86 82 “4d 48 || 42x-46 
54000 | 53 | 70 | -96 | -84 | 92 | 92 | 88 86 4¢ lee 
| | Lae a oO - ae a Rl ae = (a = 
56000 | 58 | 72 | -98 | -86 | ‘96 | +96 | 90 “30 ak a A a 
58000 54 74 | 1-00 | -88 | 1-00 1:00 | “94 “94 “46 48 | 43X-46 
60000 bs 76 | 1-02 | -90 | 104 | 1:04 | -98 -98 48 48 | 43X-46 
peebegiinnds == | = = a eens _ — oe on en = 
62000 | o4 77, | 1°06 | -90. | | 1-08 |.1-08 |. 102 1-02 “48 48 | 44x-46 | - 
64000 | 5d 79 | 108 | .92 | | 112 | 112 1.06 1-06 48 | 48 | 44X-48 
66000 55 80 | 110 | -94 | 1:16 | 1-16 1-10 1-10 ‘50 =| 50 | 44-48 
68000 56 81 | 1-12 | -96 | 120 | 120 | 114 | ~ 1-14 50 0 | 45 X48 
70000 | 56 82 | 114 | .98 | 1-18 1-18 50 
—— a= o—| - = --- — ae ae —— — | ——_i  - —_ — 
| 
9 F | 1-16 ‘ 
ee Nh Ae vs 5 : oe ee = 4 22. raz So 
k | , 02 
gg aca aba) nea (ich eae ae ee 
q vi 2 ; 
77000 57 88 1:20 | 1-04 if a. nae | 2 
79500 57 90° | 1-22 | 1-06 | 
82000 
| =| ot 7 | se er ee aes | camer ad BY Pees iar — ah) pass 
| i} 
84500 | 
| 87000 | | 


The Thicknesses of the Sheerstrake and of the Strake below the Sheerstrake at the ends of the vessel may be the same as the thi 
of the side plating at the ends of the vessel. . 


Luoyp’s Reaister or Surppinc, Lonpon.—16¢h June, 1927. 
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| | PARTIAL SUPERSTRUCTURES. TABLE 2a 
FULL SCANTLING VESSELS. (See Continuation.) — 
pani are ea a PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK. ; 
LENGTH OF VESSEL 10 
ation ee a PERCENTAGE OF LENGTH OF VESSEL COVERED BY SUPERSTRUCTURES. _ [ft oar 
BECO SUPERSTRUCTURES. |BREADTH x Joe 
LONGI- or 40 | 60 I : cee 
TUDINAL 40 | 60 | 80 eee vay THICKNESS OF “LONG BRIDGE” DECK. : 
NUMERAL, f When Three Steel | When Three Steel When Three Steel 
| BRAEE fare Fitted inchading! Deeks tre Fitted |. yitred inotudingy DECKS ATS Fitted |. rieced inciuding, DESks Are Fitted 
Lx (B va D) THICKNESS OF Bridge Deck. Deck. Bridge Deck. Deck. Bridge Deck, Deck. Oe 
BRIDGE SIDE aes = | | le a 
Stri Tie Plates! stringer Tie Plates! Tie Plates 
- PLATING. Plate. and aoe Plate. Pe | go new ne Plating. goog arene | Ppa Plating. 
Inches. | Inches. | Inches. Inches. iapneass et : Inches. Thahex i Taghea! Tricia } foches: Tndhes: Their. Taohek: linehen Tichiens Inches. Inches, 
12000 40 | -42 | -44 Jul 45 [42 x -36)/12 x -36 ‘42 X +3812 X-38 42 X 40/12 X-40 | 80 “32 
. al ed a es ae 2) Ee, St a. ee seat S __ 
13000 40 | -42 | +44 45 |42 X-36)13 x -36 |42 X 38/13 x -38 42 X -40)13 X “40 | “30 “32 
14000 “40 | -42 | -44 45 |43X-38/13 x-38 43 x -40/14 x -40 43 X 42/14 x +42 “30 “B2 
15000 “42 | -44 | -46 45 |44X-38/14 x -38 44 X -40)15 X -40 44 X -42/16 X 42 “30 “382 
es k MPTE [a ell pee _|| ‘ 2 [Rae | 3 eee ere tN. 
16000 42 | -44 | -46 45 |44X-40/14 x -40 l45 X 42/16 X -42 45 X 44/18 X +44 | +30 +32 
17000 44 | -46 | -48 45 |44x-40/19 x -40 ‘46 X -42/21 X -42 47 X -44|22 x -44 +30 “34 
18000 44 | -46 | -48 [5945 4 X-42/22X%-42) +84 \46 X-44/23 X-44| +36 48 X-46\24 X46 +38 “30 “B4 
19000 46 | -48 | +50 46 |46X-42/29x-42! -36 48 x-44)330 X-44) +38 50 X-4631X-46 -40 | 30 *B4 
20000 “46 48 .| -50 | 46 (|48X-42)34x-42| -36 50 X 44/36 X44) -38 52x -4638x-46 -40 30 +34 
21000 48 | -50 | -52 47 |50-44)37x-44! -38 ‘52 x -46/339 X-46) +40 544840 X48 +42 30 36 
+. -- | am eae — = — —|* | siecle = - a a — - —--- — ———— 
22000 48 | -50 | -52 48 40 +32 +38 +32 +42 32 40 +32 44 | 82 42 | +32 32 +36 
| : | oe 
23000 50 52 | +4 49 40 82 38 “B2 42 32 40 +32 44 32 42 32 32 36 
40 82 +40 32 42 32 -42 32 44 82 44 32 82 38 
a! Sis Pe Se | at: 
42 82 40 32 44 32 42 +32 46 32 44 32 32 38 
Le ee {28s = Moe ay | ee =e 
+42 34 40 34 44 34 “44 *B4 46 34 46 34 34 40 
14 34 42 B34 44 34 44 “B4 48 34 46 34 34 40 
44 34 42 34 46 36 46 “B4 48 36 48 34 | +34 40 


50 | -38 | -50 | -88 | +54 | 42 | +52 | -40 | 58 | 44 | +54 


* Where a Steel Deck is prescribed to be fitted at the Bridge Deck, the deck below the Bridge Deck is to be a Steel Deck. 


307 


PARTIAL SUPERSTRUCTURES. TABLE 


FULL SCANTLING VESSELS. (See Continuation. ) 
PERCENTAGE OF PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK. 
LENGTH OF VESSEL 10 
SECOND COVERED BY —— — z 
SUPERSTRUCTURES. PERCENTAGE OF LENGTH OF VESSEL COVERED BY SUPERSTRUCTURES. 
LONGI- BREADTH |-— — — = — 
i gE CE] Tara 40 | 60 | 80 
Rees: 3 = eee |e Gat 
wowrnar. | 42 | 69 | 80 brarxemn| THICKNESS OF “LONG BRIDGE” DECK, Plating sheathed 
4 : PLATE. When Two Steel | When Three Steel | When TwoSteel | When Three Steel | When Two Steel | When Three Steel ea Plating 
: Decks are Fitted Decks are Fitted | Decks are Fitted Decks are Fitted | Decks are Fitted | Decks are Fitted Deck abreast 
Lx (B ; D) THICKNESS OF including Bridge including Bridge including Bridge including Bridge | including Bridge | including Bridge | Openings. | Deck 


BRIDGE SIDE Deck, Deck. Deck. Pete Deck. Deck. Openings 


PLATING. Stringer | Deck Stringer! Deck Stringer Deck Stringer Deck | 
Plate. | Plating. Plate. Plating. Plate. Plating. Plate. Plating. 


Stringer| Deck |Stringer| Deck 
Plate. | Plating.| Plate. | Plating. 


Inches. | Tuches. | Inches, Inches. Inches. | Inches. Inches. | Inches, Inches. Inches. Inches. Inches. Inches. | Inches. | Inches. | Inches. Inches, Tnehes, 
39000 | 60 | 62 | 64] 6o | 30 | 42 | 50 | 40 | -54 | -46 | 52 | 40 | -58 | -48 | -54 | 40 | -38 | 44 
| pat ey? ‘i | Sail seh ate leeds aan a pameer | 60 | oa! >be | 2 ae | aa 
———— : Sn SS See Sheet Pa | oe = _ mn 
42000 | -62 | 64 | 66 | 62 | 36 | 48 | 54 | 40° | +58 | 52 | -56 |: 492} 60 |'0-54 [9-60 | 24d 1 20 ae 
ar ar ‘ieah- wages id ee | 42 | | 56 | 44 sin 46 | -42 | -46 
45000 7 oh 66 | +68 64 att 58 | 42 | | 60. 46 sat 62 | -48 | -42 | +46 
iia Wiad | se6- tga xepalicia eae pe ee RG ers ai 
4 | open ee aad 4 urs ei i prey 
43000 | -66 | -68 | -70 | 66 | | 60 | -46 | 62 | -50. | 64 |:p-54 0. 498d peas 
= Sets | - a es =e | Fd | — | = 2 Bipes a 
50000 |,-66 | -68 | -70 | 68 | 60 | +50 | 62 | -54 | 64-36 | 44 | 48 
52000 ee end = 69 | a | -54 | 64 Re’ . 66 |°-60 4)- 44 4 
B00 es ay 72 a | | 62 6 | | 66 | -62 | a8 (eae aan 


56000 | -68 | -72 +74 72 | 64 | +62 - | 66 | -66 68 | -68 | -46 | -48 


58000 | -68 | -72 | -74 | 74 66 66 ‘70 | -70 | | 72,| -72 | -46 | -48 
—— | = = = oo) ee + — - ee ee ae 
60000 | -70 | -74 | -76 | 76 | -70 |. -70 72 | +72 74 | -74 | -46 | -48 | 


62000 | -70 | -74 | -76 78 74 | +74 -76- || - -76 || | ‘78 | -78 | +48 | -48 


64000 | -72 | -76 | -78 | 79 | -76 | -76 | | 80-80 | 82 | -82 | -48 | -48 


66000 “a2 | et6 (6278 80 | -80 80 84 | -84 | 86 + “86 48 48 


68000 ‘74 | -78 | 80 | 81 7 84-84 86-86 88 | -88 | +48 
70000 4 78 oi ee a 4 86°86 | me! 90 20 nad +92 

2000 »|--76 {80 |e loves fo | 90 90 | ; 92 | 92 | | 94 | -94 
EEE SS : = — s = 

74000 | -76 | +80 +84 | 86 | 92 | .92 | | os | 94 | 96 | +96 

76000 28 | -82 | 86 88 | ae “04 fe 94 | | oa 98 “98 | 1-00 | 1-00 
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PARTIAL SUPERSTRUCTURES. TABLE Pree: 
FULL SCANTLING VESSELS. (See Continuation.) 


i 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK. 
PERCENTAGE OF ; 11 
LENGTH OF VESSEL eee _ : . = ss ge — = — = 
| SECOND COVERED BY PERCENTAGE OF LENGTH OF VESSEL COVERED BY SUPERSTRUCTURES. 
| LONGI- SUPBRATRUOTURES. "/eRRaDTH| 40 ey rr as 60 rr | BSS Lyte ie 
cata a : Rasa THICKNESS OF “LONG BRIDGE” DECK. Ps ea 
oh aes oa 40 60 | aq, Sen pecre | When Three Steel | pio | When Three Steel) qo me acy When ThreeSteel | Within 
' ‘. Saees| on. Ry! Two Decks Decks are Fitted When Two Decks Decks are Fitted | When Two Decks Decks are Fitted Line of 
 ILx(B+D) PEE late eetage Deck. | $ncluding Bridge oT Pe peg | including Bridge “T° PGe Docks | including Bridge | oooh 
i ip amp gaa a4, (Tie Plates is Tle Plates pate Tie Plates... iT ness | 
| ‘Tie i | 
ver besiagcas "A ESR | | ET RES) oh | MT BRP eh, 
| rater racine: Tinted Inches. Staph riche f Inches. Trobe Geeta Inches, Tnohes. | canner i rates Tatiana! Inches. | Inches, Inches, Tush 
12000 40 42 “44 45 |42 x-38/12 x -38 42 X -40)12 x -40 | 42 X 42/12 x -42 |} +30 +32 
) |S Sa at a a aaah ae = Bie pomeeen laaeien! A mee — 
1 | | 
13000 40 42 44 45 |42x-38/14 x-38 \42 X 40/14 x -40 |42 X 42/14 X -42 +30 +82 
} - = - —— — —_ - - -——- | —— — - | —— | — = — _ — 
14000 40 +42 “44 45 |43 X-38/16 x--38 |43 X 40/16 X -40 143 X 42/16 X 42 +30 32 
| 15000 +42 “44 “46 45 44 X-4016 X-40 A5 X -42/17 X -42 |45 X 44/18 X +44 “30 32 
16000 42 “44 “46 45 44 X-40)19 x -40 |46 X 42/29 x -42 | 147 X 44/24 X -44 +30 *82 
- — — _ _ — = --— — i - - — ~ —— | —_ | - ———$_—_—_— — 
| 17000 “44 +46 48 45 |47 X-42/22 x -42 [49 X44 24-44 ol X 46/26 X +46 30 “B34 
18000 44 “46 48 45 |50X-42)\27 X-42) -36 2 X 44/29 xX -44| +36 | 54 X 46/31 X +46) +38 30 “84 
, Bs as a ate |- | ee cite * G fiass ee Ells Y = 
19000 46 “48 -50 46 |52x-44\31 x-44| +36 |52 X 46/36 X -46| +38 56 X 48/35 X -48) +40 “30 “34 
_ = a at = - 2 — | a EPs > | ——_|—— we ri | = 
20000 46 | -48 | -50 46 [54-4458 X-44) 36 |56 X 46139 X-46) -38 158 X 4840 X48) -40 | 30 “34 
ate aS e = | | ke i= z —— 
ft ak Sey ae et 
21000 48 50 52 47 42 30 38 30 | -44 +30 40 ~~ 30 | “44 +30 “42 +30 “BO 36 
| a 
-_ a nee - = | = || ee ea = = | 
| 
22000 48 50 52 48 42 “32 38 32 44 82 40 | 32 | -44 32 42 32 32 36 
a. BA! paeirest a a | Ne oe Eee a fe. a 
23000 +50 52 54 49 44 32 40 32 | 44 $2 42 32 | 46 32 44 32 32 36 


27000 ‘D2 | +54 | +56 52 46 34 44 |. -34 | -48 36 46 +84 50 (1.7586 AS LeB4 | *B4 | -40 


si ke ee 58 | -48 | -34 | -44 | -84 | -50 | -36 | -46 | -34 | -52 | -38 | 48 | 84 | -B4 | +40 


30000 | -54 | +56 | +58 54 -48 | -36 | -44 | -836:°] -50 | -88 | -48 | -86 | -52 | -42 | -50 | -36 84 | «+40 


31500 56 | +58 | -60 55 +50 36 46 36 | -52 | +40 50 “36 | 54 | 44 | 52 |--86 | -86 | +42 


83000 | 56 | -58 | -60 56 52 | 38 | -48 | -36 b4 | -44 | +52 | 88] 54 | +48 | “54 | -38 “36 | -42 


34500 | -58 | -60 | 62 | 57 | -54.| -42 | -48 |. -88 | -56 | -46 | -52 | -88 | -56 | -50°| 56 | -40 | -86. | 42 


86000 | -58 | -60 | 62 | 58 | -54 | -46 | +48 | -38 | -56 | -50 | -52 | 40 | -56 | +54 | 56 | -42 |  -36 


37500 60 | “62 64 | 59 | -56 |» +50 50 38 | 58 | -54 | -54 | -42 58. | 56 | 58 | -44 | .-38 
| | | : 


* Where a Stee! Deck is prescribed to be fitted at the Bridge Deck, the deck below the Bridge Deck is to be a Steel Deck. 
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at 4 | 
PARTIAL SUPERSTRUCTURES. TABLE Be 


FULL SCANTLING VESSELS. (Concluded. ) 
PERCENTAGE OF PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK. 
| LENGTH OF VESSEL vu 
SECOND COVERED BY | _ ————_—_—_— — = 
7 SUPERSTRUCTURES. PERCENTAGE OF LENGTH OF VESSEL COVERED BY SUPERSTRUCTURES. 
LONGI- BREADTH |———— - D ——— 60 —__ — — 7 —- - 80 
TUDINAL ; : oF Se a ! — —— Sel parson — 
woumear, | 42 | 60 | 80 jorarmomn|__ - = eset“ OF “LONG BRIDGE” Ee ee ee Plating [sheathed 
: PLATE When Two Steel | When Three Steel When Two Steel When Three Steel , When TwoStecl |WhenThreeSteel| Line of | Plating 
| : Decks are Fitted | Decks are Fisted Decks are Fitted Decks are Fitted Decks are Fitted | Decks are Fitted Deck abreast 
Lx (B a D) THICKNESS OF including Briige | including Bridge including Bridge including Bridge | including Bridge | including Bridge | Openings. | Deck 
BRIDGE SIDE | " ise Deck. Deck. “y Deck. Deck. Deck. Openings 
“\ PLATING. Btringer Deck | iieen |» Deck | Stringer | Deck Stringer | | Deck | Stringer; Deck Stringer | Deck 
| Plate. | Plating. | Plate, | Plating. | Plate. | Plating. Plate. Plating Plate. | Plating.| Plate. | Plating. 
—faisoo | to ba) bn oF Sa. | So | #e | Js SF | So | so | +2) 6F | Stee | Calas oleae 
Inches. | Inches. Inches. | Inches, Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches, | Inches. | Inches, | Inches. | Inches, Inches. 
89000 60 +62 “64 60 D6 “D4 D4 40 60 “D6 +36 “44-60 “58 “D8 48 +38 “44 
_ SE —— — —— a | | £ = = = — - ———| od 
40500 +62 “64 +66 61 D8 | +56 “56 “44 60 60 +58 48 | +62 +62 60 | 40 “44 
: ft eS bale es ees . ae = ‘ te | - 
42000 “62 64 “66 62 “60 “60 “36 46 +62 62 D8 | “50 64> | “64 60 
| 7 | he 
| | : 
43500 62 “64 +66 63 56 DO 8 | +54 | +60 
45000 “64 66 +68 64 } “08 | 52 | 60 58 62 
| } | | 
aes oa ny ee Soo i ee a aed : es | = 
46500 “64 “66 68 65 | +58 56 62 | -62 +66 
m4 _ |. ee oe Pee ead Seen SES al : 
48000 | -66 | -68 | -70 66 | -62 | -58 | 66 | -64 | 70 
. =e a — _ hoe £. == > 2 = 
| | 
50000 66 | -68 | -70 68 64 64 70 70 | 74 
Pe z 
52000 | -68 | -70 | -72 | . 69 66 | 66 | 72, | 724 76 
——- |_| — | | —- a 
54000 “68 “70 “72 POPs “70 “70 | *76 76 | *80 | 
ee con wae = 2 e A. aay = = 
56000 “68 72 | +74 72 “74 ‘74 | ‘78 | -78 +82 
58000 | -68 | -72 | -74 | 74 78 | -78 | 82 | -82 86 
60000 | +70 | 74-76 | 76 | 80 | -80 | ‘840084 88 
62000 | -70 | -74 | -76 78 84 84 | 88 “88 “92 
64000 | -72 | -76 | -78 | 79 88 | -88 | 92 | -92 | 94 
2 See | TS) PE | ae a ee —|- i - a] — 
66000 | -72 | -76 | -78 80 92 | -92 96 +96 +98 
68000 “74 “78 *80 81 94 | -94 | 98 | -98 | 1-00 
= hn i = | _ ast soe | EE 
0000 74 78 80 33 “98 98° | 1-02 1-02 | 1-04 
| 
_ ee ee | ete Ms m at 65 = 8: 
72000 76 80 82 85 1-02 1-02 1-06 1-06 1-08 
74000 | -76 | -80 | -84 | 86 | 1-06 1-06 | 10 }i0 | | 12 
— = | | ———- 
| | <= aa | = : ; } | , 
76000 | -78 | -82 | +86 88 1:08 1-08 1-12 1-12 1-16 
| | : | i | ij 
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PARTIAL SUPERSTRUCTURES. 
COMPLETE SUPERSTRUCTURE VESSELS. 
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TABLE 23 


(See Continuation.) ~ 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK, 
10 
SECOND THICKNESS bes = = ca 
LONGITUDINAL -OF BREADTH OF THICKNESS OF “LONG” BRIDGE DECK. 
~. da pooped grag ihoraee 7 When Two mae are | ae eaice aueat me: es 4 “Was aa Steel pie are 
oo a gg "prise be Neen boa 
ergneee | “Radbee | seer | poe | mpiager | Dest 
Fare Tie 5 nes ores Inches. | ; Inches. : Ve Inches, eis 
12000 38 1b 42x-36 | 12x-36 | 
13000 “Sloman eetre Mares | bai Hp } 
44000 38 Seat 1 asocdes Ie aesneat 2 a 
15000 40 4D “2 X38 : 14 X-38 | ; 
16000 j 40 Fe 45 yee 14x40 | : Tao ae it, 
17000 . 40 45 i re 16 X-40 | ies peal rn 
18000 42 45 ~apxeaa | 17 x-49 bh cadie ae a 
19000 4k CDs ear ohae BS as 
20000 | 42 46 geet Gaede | pk 
21000 Ad 47 50x42 | 30x42 36 aroapeie 
92000 | 44 48 sox4a | sex42 | 86 = Dt 
23000 Ad 49 36 o- | 36 a haners . 
24000 AG 50 - 38 32 | 86 et us 
25500 |  -46 aS 38 «|B 33 tga : 
err ag ge | Ugg 34 38 34 
28500 | -48 58 40 “34 7 38 34 
80000 48 He ‘D4 -40 BA ie 40 i } 84 ; 
31500 | —-50 eo uk aati: bo Pee 40 36 yey 
33000 50 | 86 te Pa ws 36 , 
34500 — Ss eed ee = 42. |- 86 
36000 | * 52 58. 44 rs ot austen 
s7500 | 32 =| 59 ta ae tas Fr ade Shae 
39000 7 as AG 38 4d ‘ Mage 
40500 atl Se COS ae ee eee ee eee 40 


* Where a Steel Deck is prescribed to be fitted at the Bridge Deck, the deck below the Bridge Deck is to be a Steel Deck, 


Deck Plating 
Within Line 
of Deck 
Openings. 


Inches. 
“30 


+30 


“30 


40 


Openings 


Inches, 


*B2 
, 82 
*B2 


32 
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PARTIAL SUPERSTRUCTURES. ’ TABLE 23 


COMPLETE SUPERSTRUCTURE VESSELS. (See Continuation. ) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK. 
10 
SECOND THICKNESS —— - ~aes —— 
LONGITUDINAL OF BREADTH OF THICKNESS OF “LONG” BRIDGE DECK. 
NUMERAL BRIDGE STRINGER — ——— -—-- _ _ j — _ 
SIDE PLATE. When Two Steel Decks are | When Three Steel Decks are When Four Steel Decks aro | poocaee mn 
Fitted Includt | Fitted Includin; Fitted Incladi ‘or Un- 
Lx(B+D) PLATING. nade Hee : aah rar : Rader ae | Cag rs sheathed 
= / a " oa = ae": = ee of Deck Plating 
| | Openings. abreast 
Stringer Deck Stringer Deck Stringer Deck Deck 
Plate. Plating. Plate. Plating. Plate. , Plating. Openings 
Inches, Inches, Inches. Inches. Inches. Inches. Inches. Inches. | Inches. Inches, 
42000 “56 62 46 40 -46 “40 “46 40 40 “46 
43500 “D6 63 -48 42 “4G +42 | +42 “46 
45000 | 56 64 48 42 | 48 45 3 as AG 
46500 58 65 50 <4. PEE 4g 42 “42 46 
Pa —_ = , Md ya a 8 a 7 aad ) <i — 
48000 “D8 66 “50 -42 | “50 “42 | +42 48 
50000 -60 68 “52 “44 | -50 “44 | «hd -48 
52000 -60 69 Vf, “54 “44 | +52 “44 44 +48 
54000 62 70 ( { 56 “44 52 44 44 48 
a “3 | | ee a 
56000 62 72 56 -48 | 54 46 46 48 
58000 64 74 58 52 | 56 50 46 48 
60000 64 76 60 “56 58 52 46 48 
62000 66 17 62 “58 60 54 48 48 
64000 66 7 i 62 62 | 60 58 | *48 “48 
66000 68 80 64 “64 | 60 60 48 48 
a - = — ods les ||. = = 
68000 68 gl 68 + eee et 64 48 48 
70000 70 83 72 | 79 68 68 50 50 
=~ se = _— 2 f Md | ee 
72000 70 85 76 | 76 | 72 72 50 50 
74000 72 86 “80 80 | 76 76 50 50 
76000 | 72 88 “84 84 “80 80 50 50 
78000 “74 89 “88 “88 | “84 84 ¢ “52 +52 
80000 “74 90 +92 +92 “88 +88 | 52 “52 
82000 76 92 96 96° |  -92 92 | -B2 52 
84500 "76 94 | 1-00 100 | 96 96 54 D4 
87000 76 96 tape 1-04 | 100 | 1-00 54 54 
i 
LS ES 


a 


312. . 
PARTIAL SUPERSTRUCTURES. 


COMPLETE SUPERSTRUCTURE VESSELS. 


11 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK. 


TABLE 23 


(See Continuation. ) 


SECOND 
LONGITUDINAL . OF 


_ THICKNESS <niaeae =P 
BREADTH OF 


THICKNESS OF “LONG” BRIDGE DECK. 


NUMERAL BRIDGE STRINGER — _ _ Cites ~ es 3 
5 PLATE. When Two Decks are When Three Steel Decks are When Four Steel Decks are Mint 
L om Fitted Including Fitted Including Fitted Including for "Ui 
x(B+D) PLATING. Bridge Deck. Bridge Deck. Deck Plating sheathed 


Bridge Deck. 


Tie Piates 
and Deck 
Plating. 


Deck 
Plating. 


Stringer 
Plate. 


Stringer 
Plate. 


Deck 
Plating. 


Inches, 


Inches, Inches, Inches, | Inches. Inches. Inches. | 

12000 +38 45 42 X-36 12 X +86 

; | | 

7: pen | be ‘ j ; ee SG eo | 
13000 +38 45 42 X +36 13X36 

42x36 | 14x-36 | | 


Inches, 


| Within Line Deck 
of Deck Plating 
Openings. abreast 
Deck 


Inches. 


+30 32 


46 |. -40 46 | +40 
| 


_ # Where a Steel Deck is prescribed to be fittei at the Bridge Deck, the deck below the Bridge Deck is to be a Steel Deck. 
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PARTIAL SUPERSTRUCTURES. - tape 23 
COMPLETE SUPERSTRUCTURE VESSELS. (Concluded. ) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO BRIDGE DECK. 
11 
SECOND THICKNESS | =a = : = =. “3 
LONGITUDINAL | OF pares ea THICKNESS OF “LONG” BRIDGE DECK. 
NUMERAL BRIDGE STRINGER — 
SIDE When Two Steel Decks are When ae Steel Decks are When Four Steel Decks are | Minimum| 
PLATE. “4 Fitted Includi Fitted Includi: for Un- 
Lx(B+D) | ruarine., pre non et rage es Deck mating |ineumea 
paler a eae ans | _ |" of Deck Plating 
! | Openings, abreast 
Stringer Deck Stringer Deck Stringer | Deck Deck 
Plate. Plating. Plate. Plating. | Plate. Plating. openings 
: Inches. Inches, Inches, Inches, \ Inches, Inches. | Inches. Toches, Inches, Inches, 
42000 “56 62 48 40 | 48 “40 | “46 “40 40 46 
} 
43500 56 63 Po on “42 ; 48 “42 “42 46 
45000 5G G4 J. 98 [> ae 48 “42 42 46 
46500 58 ” 65 50 ag 1 50 42 AQ 46 
—_—__|_—— Ss ee ed sears cat 4 ede ciel 
48000 58 | 66 52 42 “50 42 42 48 
50000 -60 68 “54 “44 | D2 44 “44 48 
52000 60 69 b> ipl oa Fa: 358 48 | | bd 46 Ad -48 
54000 -62 70 "4 ou 60 “50 56 48 44 48 
56000 -62 72 -60 54 | 56 52 46 48 
58000 64 74 | -60 +58 | +58 54. -46 48 
a => | ane 
60000 64 76 62 62 -60 “56 “46 “48 
= me A ——— a A |_ 
62000 -66 77 | “64 “64 | -60 60 48 48 
64000 -66 79 68 68 | “64 64 | 48 48 
2-9 5 = a a eS Sa - 
66000 68 80 72 72 | 68 -68 | 48 “48 
68000 -68 81 | -76 76 H -72 72 Gas: “48 
| { 
en See Ee ee ees SS Oe | ee esti | 
70000 70 83 -80 80 76 76 50 50 
72000 70 | 85 “84 “84 “80 “80 “50 “50 
74000 72 86 } 88 “88 | +84 “84 | °50 “50 
| 
ie i] Seaieeaiett es = z SS rs eee 
76000 ‘72 88 “94 “94 | -90 “90 “50 “50 
78000 “74 89 l* 1-02 1-02 | -98 “98 een “52 
= é _— — _ | (ae = iy | Ss es Sa le oe 
80000 “74 90 | 1-08 1-08 1-04 1-04 52 52 
| ; 
82000 76 92 | 1-12 1-12 52 cae Ce 
—— = —}— —e pee At | fe 
84500 76 94 | 1-22 1-22 “4 4 | 
87000 76 96 “54 fae 
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iam ; 
“2 ae | Table 24 
P| STRINGER ANGLES on UPPER DECKS = > 5 
| bas and LONG BRIDGES. | 
‘ A fpkico b was 47 ttt 4° Fees Fre Rik. 
7 4 


STRINGER ANGLES. 


DIAMETER OF 
THICKNESS OF SHEERSTRAKE revs 
OR STRINGER SIZES OF FLANGES. * tec 7 ferret: 
WHICHEVER IS THE GREATER peeghsr” Pine ti ; , / 
Se Fr bw TABLE 38, pe. of. 4 yy ps— 
Above ws a. Inches. Inches. 
wre and 236° ‘k sy g 3 Pos} tke 42 m 
+36 54 585) 3 34 x 3h wn. 
50 2 BEL q ' ee es Qn 6 Aeae ww cack); 
“64 ” “Sa, 73. $ Ge SX 6 + Fe os 3 2 ain: 
72 os 96 Gy 1 (Co eS wa] 2 A s ts re 
“96 ” Le 4 LSS 1} iF ec 7 | ae a ~ - a. 
1-14 ny” LY 2, 1} SKB. Ahn I - -— 


- Slimyg “A 
* The thickness of the Gunwale Angle maybe that of the Sheerstrake 
or Stringer Plate, whichever is the less. 
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“SHORT” SUPERSTRUCTURES. 7, TABLE 245) an 
“SHORT” PT Ta TR 
SECOND POOPS., “SHORT” BRIDGES, FORECASTLES. 
LONGITUDINAL 
ame verside. Stringer Angle. nae 5 ee is vorside Stringer Angle. os = Plates | ag Stringer Angle. Siar Plates 
Lx(B+D)| Fisting Piao, | Te Plates. | Plating. Plate. | 8nd Deck | Plating. Pinte. | and Deck 
Inches Inches. Inches. Inches. Inches. | Inches Inches, Inches. Inches, Inches. Inches, | Inches. | 
1500 22 | 2kx2hx-22 | 10x-22| 5x-22) -22 | 24x2hx-22 | 14x-22 | 5x-22 | -22 24 x25 x -22 | 10x-22 | 5x-22 
2000 92 | ahxohx22|11x-22| 5x-22| -22 | 2bx2bx-22] 16x-22|5x-22| -22 | 2hx2hx-22 | 11x-22 | 5x22 
2500 29 | 2hx2hx22| 1x22 | 5x22) -22 | 2bx2hx-22/18x-22|5x-22| -22 | 2x2hx-22 | 11x22 | 5x22 
3000 22 | 2hx2hx-22| 12x-29| 6x-22| -22 | 2bxIbx-22 | 20x-22|6x-22) -22 | 2hx2hx-22 | 12x-22 | 6x22 
3700 | 24 | 2)x2hx-24|1ax-24| 6x-24| -24 | 2bx2hx-24| o2x-24]6x-24) -24 | 2)x2hx-24 | 18x-24 | 6x-24 
4400. | 24 | 2hx2hx-24| 13x-24| 6x-24| -24 | 2hxOhx-24 | 4x24] Gx-24 | -24 | 2)x2hx-24 | 18x-24 | 6x-24 
5200 a4 | abxohx-2d | taxea| 6x24] 24 | 2bx2hx-24| 26x-24 | 6x-24) -24 | 24x24x-24 | 14x-24 6X24 | 
si00 | ea |8 xs x-24|iex-ga| 6x-24| -24 |8 x8 x-24| 28x-24|6x-24] -24 | 8 XB x-24| 19x-24 | 6x-24 
7100 26. 13 x8 x-26116x-26| 7x-261 -26 | 8 x8 x-26| 30x-26|7x-26| -26 |8 x8 x-26| 16x-26 | 7x-26 
9200 | -26 | 3 x8 x-26|17x-26| 7x-26| -26 | 3 x8 x-26| 31X-26|7x-26) -26 | 8 XB X-26 | 17x-26 | 7x-26 
9600 26 |3 x8 x-26|18x-26| 7X-26) -28 | 8 x8 X-28| 32x-28|7x-28| -28 | 8 XB X-28 | 18x-28 | 7x-28 
11000 23 |3 x3 x-28 | 20x-28 | 7-28 30 | 8 x3 x-30 | 38x-30 | 7x-30 | -30 | 8 X38 X-30 | 20x-30 | 7x-30 
12600 | -28 |3 x3 x-28| 92x-28| 7x-28| -80 | 8 x38 x-80 | 33x-30|7x-30| -30 | 3 x3 X-80 | 22x-30 | 7x-30 
14600 30 |3 x8 x-80 | 24x-30| 8x-30| -32 | 38 x3 x-32 | 34x-32 | 8x-32 | -32 | 8 XB x-80 | 24x-80 its 
7000 | -32 18 x8 x-30| 26x-30| 8x80] -34 | 8 x3 x-84| 35x-34| 8x-34] 84 | 8 XB x-82 | 26x-32 
19500 34 |3 x8 x-32 | 28x-32| 8x-32| 86 | 8 x38 x-86 | 36x-36 | 8x-36 | -36 | 3 XB X-82 | 28x-32 
22200 34 | 3 x8 x-82| 30x-32:| 8x-32| -88 | 8 x8 x-38 |-37x-38 | 9x 38-88 | 3 XB X-82 | 30x-32 
25000 36. |3 x3 x-32 | 32x-32| 9x-32| -88 |3 x8 x-88| 38x-38|9x-38]| -38 | 38 x3 x-82 | 32x-32 
27800 36 | 84xX384X-34 | 83x-34 | 9-84 40 | 34x3}X-40 | 38X-40 “a0 -40 | 85X84X-34 | 33X-34 
30600 38 | 3hx3hx-34 | 34x-34| 9x-34 | -40 | 85X35X-40 | 39x40 | -30 -40 | 34xX35X-34 | 34x-34 
33400 38 | 34x34x-34 | apx-34| 9x-84| -40 | 84x94x-40 | 89x-40| -32 40 | 84x 34x 84 | $4x-34 
36200 ‘38 | 34X35 x-36 | 36x-36 | 9x36) -42 | 84x35x-42 | 40x-42 | -32 42 | 34xX385X-86 | 35 x-36 
39000 40 | 34 x3}x 36 | 37x-36 | 9x-36| -42 3} x Bhx-42 | 41x-42 | 32 42 | 834x85X-36 | 35 x-36 
“41800 40 34 x 34 X-36 | 37 X-36 “10X36 ae 84x 84x-42 | 41X-42 | -B4 42 | 84X84X-36 | 35 x-36 
44600 40 | 3 x 3h X+88 | 88x-38 | 10x-38 | -44 ~| 84X85x-44 | 42X44] Bd FRE 3 x 3h x-38 | 36x-38 | - 
47400. | 42 | 3x8}x-38 | 39x-38| 10x-38| 44 | 8hxBhx-44| 4sx-44| -34 | 44 | 84x84 x-88 | 36x-38 
50200 42 | 34x34x-38 | 39x-38 | 10x-38| -44 | 34x3hx-44 | 43x-44 | 36 44 | 34x8}X-38 | 86X-38 
53000 | 42 | BhxBhx-40 | 40x-40110x-40] 46 | 8hxB}x-46 | 4ax-a6| -36 | -46 | 8hx84x-40 | 87x-40] © 
55800 | 42 | 3h x 34 x-40 | 41X-40 | 10X-40 46 34 x 84 x -46 | 45x-46 | -38 46 | 834X34x-40 | 87 x-40 
58600 44 | 8x34x-40 | 41x-40 | 11x-40 | -46 | 34x84x-46| 45x-46 | -38 46 | 3)x8}x-40 | 87 x-40 
~ 61400 “4a_| 8x34x-40 | 42x-40 | 11x-40 | 48 | 34x34Xx-48 | 46x-48 | 38 48 | 34x8}x-40 | 87x-40 
-gaz00. | 44. | Bhxahx-a2 | 4ax-a9|11x42| -48 | 8x8hx-48| 47x-48| -38 | -48 | 8hxBhx-42| B8x-421 
67000 | -46 | 8)x3}x-42 | 43x-42|11x-42| -48 | 3x9hx-48 | 47x-48| 38 43 | 3)x8}x-42 | 38x-42] | 
69800 +46 | 84xXB4x-42 | 44x-42 | 11x-42 | -50 | 84X3hX-50 | 48x-50 | -38 50 | 34x8hx-42 | 88x-42 | +38 
72600 46 | 34x 84x-42 | 44x-42 | 11x-42 | -50 | 8§X85X-50 | 49-50 | -40 50 | 84xX3kX-42 | 38X42 | 
75400 46 «| 34X34x-44 | 45x-44 | 12x-44 | 50 | 84X85X-50 | 49X-50 | +40 50 | 834xX38hx-44 | 89X-44 | 
78200 48 | 35x3hx-44 | 46X-44 | 12x-44 52 | 34 x35X-52 | 50-52 | -40 52 | BEXB85X-44 | 39X-44 
81000 48 | BEXBEX-44 | 46x-44 | 12X-44 | 52 | BEXBHX-5B | 51X52] 40 52 | 8kX8kX-44 | 40-44 
Luoyp’s Reaister or Surppina, Lonpon.—17th May, 1928. hy 
Lived ¢ Yaw betes 


_ | poxarruprwan 
_ NUMERAL, 


ote 
| Lx(B+D). | 


a Se ey soening 
hin Table 2b “as Ae [bs 


SECOND DECK 
WHERE A STEEL DECK 
Is FITTED. 


_ Thickness. 
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A 


LOWER DECKS. 


SECOND DECK 
WHERE STRINGERS 
AND TIES ARE FITTED. 


THIRD DECK. 


DECKS BELOW 
THIRD DECK. 


ALL LOWER DECKS, 


HALF LENGTH AMIDSHIPS, 


~ Thickness 


~ Tnehes, 


41 
41 
42 
ea 
43 
43 


44 


Tnehes. 


Stringer 
Plate. 


. | Openings. 


of 
Stringer 
Plate. 


Plating 
Inside 
Line of 


Tle 
Plates. 


STRINGER ANGLE. 


Thickness, 


Thickness. 


Stringer 
Plate. 


Plating. | 


Deck 


Stringer 
Plate. 


Half Length 
Amidships. 


Inches. 


Inches. 


bce d “34 


Inches, 


Inches. 


Inches. 


ihee 


x3 Bs 


Tucbes, 
“34 


Stringer Plates 
at Ends 
also 


| Thickness of 


Tle Plates 
at Ends. 


Tanthey 


24x 34 


9x “3 


x3 x34 


10x: 36 


x3 


25 X> oe 


26 X XBL 


10 X +36 


11 X-38 


12 x -40 
13 X -42 


x34 


X3 X-34 


27 X> 34 


X3 X34 


28 x- ah 


34 X34 x 


29 x» a 


34x 34x -« 


30 x34 


34 x 34x- 


31 X +34 


84x 34x +: 


32 x -B4 


34 X 84 xX: 


33 X +34 


8h X38 x-3 


34 X +34 


34x 3} x 


35 X°3 


34x 35x ~ 


3d X +34 


34x 34x -4: 


36 X-34 — 


i “the thick 


a atta 


ness 0 


37 X +36 


38 X36 


deck may 


39 X36 


Bh x Bh x -48 


34 x 34 x -48 


34 x 84 x- 


41 X-38 


42 X +38 


43 X +38 


43 X-40 


4 X4 X-54 


4 X4 X-56 


48 


| 
| 
aI 
| 


“46 


ete, x56 


“a x4 dived 


| 
| 


t 
+42 ) 


4x4 X58 


45 X40 


46 X +42 


47 X42 


“48 | 48 


44 | 


4 x4 x60 


42 


48 X -42 


r cent. of the vessel’s length, the thickness of the second deck a be as required for @ a 4 
as required for decks below third deck. 
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pes STIFFENERS spaced 30 
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INCHES apart and fitted with an 
BRACKET ATTACHMENTS at top and bottom in accordance with TABLE 


Gs 


ee 2,2 Ons Table 30. (See Contiiualonsy’ 
” HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. Pion Sgt Kat? | 
A rensth of Pr: CL ae Bs 
| Stiffener, |— 7 é 
Ateyghments Feet Feet. Feet, Feet. i : . ay 
0 4 6 8 12) wees a 
3 € 2/2 « Efe} — a ; 
Inghes. Inches, Inches, Inches. hes. ad 3 
Ml 4 x8 X80, 4h x3 x -B4| 5 XB X-B2H 5EXB x -B2| BEXB xX -86 3 ~) ‘7 
Lé pad 2-5 ig 2-Yo 326 463 — 
t ~ ‘ - ¢ 
my 9 |!) 44 x8 x -32 5 x8 x36 | 54x38 X36] 6 X83 x-36 | 6X8 X +38 ; 
4 il: 2-4/ Aa F-0/ #23 dL Se 
H 10 |8| 5 x3 x -34 6x3 x34] 6 x8 x-88'| 55x38 x-30 | 6 x8 xX -B2 Le i 
EE 9 Bei Se Cie te St we2_} | mee A} eee ee 
a ! 7 ‘ 4 a 
B} 11° |'| okxs x36 5h x8 x -80 6 x3 x-32 | 6x3 x34 | 6x8 x -36- ie 
EE ee ee mame et Pe 7-00 | FSS" 4 2 Sh E: 
12.\v| 6 x8 x -88 6 x8 xX 32° 6h xX 8 x -36 | 7 X38. xX 86 | 7 XS |x Be “ 
ete “cS, Moo GEE fo-ve | CQSSSE De 
1Bs|a| 54 x8 x-84 | 6 x3 x -84 |] 646x383 x84] 64x38 X-38 | 7X8 xX -88 | "7k XB X88 | TEX 3) x =40 4 
% £98 Ys F IS: fF vs- PLIES Sa ok fade ue 
| j } Y 
14 6 X8 xX -34 | 66X38 x -3B4 17° x8 X-86] 7 x8 x-40 | 74x38 x-40 | 8 X38 X40) 8 XB | Kees 
: ae a $35 @ fe fo &e Ae lb _ wey 
15.|,| 6x38 x-34 | 7 X38 x-36 | 7}x3 x-38 | 7}x8 x-42 | 8 X83 X-42 | 8E XB x -42 | 85X38) x=46 
IBS 4o_/e (2-0 CELT wt i Lob ie §\ 4 as SKS: 
16 7X8 X36 | 74X38 x88 | 8 x8 x-40 | 8 X83 x-44 | 8X3 X-44 | 9 XB X -44° 
LO 42-035 Soe AS Se. , 46.9 S$ SG do | 
17 ||| 7}x3 x-38 | 8 x3 x-40 | 8X3 x-42 | 8x3 x -46 | ‘9 X38 x -46 | 9% x 34 X -46 
AL OF feb Sr Me 5% L¥-OF| LESS. ALAS 
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18 8 x3 Sears x 42 9 x8 xX-44/ 9 X8 X48 94 x 84 x -46 | 10 xX 34 X -46 
4 MESS Ik 5" G20 i ASS At SF Ai 3F"| 
19 g 8x38 x42 | 9 x3 x44 | 9 XB x -5O | 9b x 34 x -48 | 10 x 8h x -48 | 105 x 3h X 48 
4 Ay. /420 20 Zo\ 12-3e Ag $6 Hoe 
foe] * 
20 B 9 X38 x-44 | 9§ x 34 x -46 | 10 x 3h x -46 | 105 x 34 x -50 | 104 x 34 x -52 | 11 X 8h X -48 
sat _ Ge HFS. Py IS age 24.90 
21 ||| 9% x 3) x -46 | 10 x 34 x -46 | 104 x 34 x -46 | 11 x 34 x -48 | 11 X 84 x -5O | 11} X 3h X -52 
‘Does 2, 4 Jf 2-3 Jago _ #40 = IF Bo \a ae 
22 10 x 35 x -46 | 104 x 33 x -46 | 11 X 34 x -48 | 114 x 84 x -48 | 12 x 8 xX -5O | 12 x Bh xX ope: 
ay SS) 2% fo t Jog, BYLO| aY-Yo J 
23 104 X 34 X -46 | 11 xX 8h xX -48 | 114 x 3h x -48 | 12 x 84 x -5O | 12 x 3h Xx -56 
L450 30 Ge Syl0} 3Y-¥ So ( 
24 11 x. 3h x -48 | 115 x 3h x -48 | 12 x 8 x -50 | 12x34x34x-46| 12x34x3hX-50| 1X4 X4 X48) 1 
50-32 Mel Yo i A006 ¢ ee 7-1-1 ae 
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ae 
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BULKHEAD STIFFENERS spaced 30 INCHES apart and fitted with 
BRACKET ATTACHMENTS at top and bottom in accordance with TABLE ay, 
Table 30. (See Continuation. ) 


HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 


; 
| 
H 


Feet. Feet, Feet. Feet, Feet, Feet, 
14 416, a 20 22 24 
i z Feet, & Inches. Inches, Inches, Inches, Inches, Inches, Inches, : 
Bi 8 |2| 6 x8 x-36 | 54x38 x-30 | 54x38 x-30 | 5X8 xX-34 |] 6 XB X BZ) 6 XB x-B4 | 6 XB xX -B8 
, ie ea RF od Fos | S'9 $s" eX El le a> CEP oe" fo } 
‘A | 55 x)8 x -B4 ] 6 x8 x -32 1 6 x8 x-34 | 64x38. x -B4 64 x8 x-88 | 64x38 x-40 | 7 X83 x -B6 
[oe ea iad De ak 7d _Yeo | ae Jae ra LIS & YS SE ge |S SE ee 
|| 6 x8 x-36 | obx3 x -84 6h x 3 x88 | 7 x8 x86 | 7 x8 x-40 | 7x8 x-38 | 7x8 x-40 | 
¥-Jo- F IS SS" /2/0 1060 \_ ~ _la-of" | S24: Ie 
| 7 x38 x -B4 | 7.x B-xX.-B8 | 74x 8 XK -88_| 7h x8" X40 | 8 8 x40 | 8 XR X-42 | 8 XB x 444 
| G-Go 1035 22-0 F 4a-jo |_ Le lS lap: tb § Levot 
|| 7x8 X88) 7hx8 x40 | 8 x8 x-40'| 8 x8 x-42 | BkxB x-42 | BEX X44 | 9 X38 x +44 
| /2.0§ (2-30 1g /S the bh hos fe xs 4-205 
| Bix So X40 > | 8 BX 4d | Bho Bo x +48 1 9 xi Bax +44 | 9 BO x46 | 9 x8 x48 | ob x 3h x46 | 
| le [§ le Yo ; (Gao LG SS) 4G GS) EZ | 
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10 X 34 x -46 0} xX 34 X -50 3 48 3 50 | 114 x 34 x -50 
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1110 x3} x -48 | 10h x 34 x -48 | 11 x 34 x -48 | 114 x 3$ x -50 | 114 x 3h x -52 | 12 x 34 x -5O | 12 x 8h x -52 
ic dG. 55t oq Fa: 44 ye ee Ts; is ge 
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90,4 Io PLL, a¥-¥g JF 3a HG |_ zo 
. 
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BULKHEAD STIFFENERS spaced 30 INCHES apart and fitted with 


TABLE Ba 3 


BRACKET ATTACHMENTS at top and bottom in accordance with 
Table 30. (Concluded.) © 
Overall | HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 
Length of 
Stiffener, 
including End 
Attachments. Feet, Feet. Feet. Feet. Feet. Feet. Feet. 
| 28 380 32 34 36 38 40 
A | pees Inches. Inches. Inches. Inches. Inches. Inches. ; i wa 
') 6X3 x -B4 | GhxX3 x-36 | 6x8 x-38 | 7 x8 x36] 7 x8 x-38| 7 XB x40 | TEX B: xX BB | 
po ae | gee _ | #6 (oe ve 3 f ta: __\¢¢: 2S 
7x8 x40 | 7x8 x-86 | 7x3 x-88 | 7x8 x-40| 8 x8 x-38| 8 x8 x-40 | 8 x8 x +42 |i” 
eee * i ee U Ge eee tr PA LENS Le LF M/F \\__s Fea 
7x3 X-42 | 8 x8 x-40 | 8 x8 x-42 | 8ExB x-40] 8hxB x-42 | 8x8 x46 | 9 XB X-dd | 
LAGS \ _ _ he 1S lp tee S Tr bah zy W/O ha Sho $2) _ Neat 
1} 8X8 x42 | BExB x-44 | 9 x8 x44] 9 XB X46] 9 xB x48 | 9 XB x -5O| OX BEX -46 | 
4 bot SO hb YE lq: 20 4 LQ:-$S- 14:8 6~ Zo 20 Vhs: ; ‘a 
4] 9 x8 x44 | 9 X8 X-5O | 9) x 84x -46 | 94 x 84x -48 | 10 xX 34x -46 | 10 X 3h X -5O 10h x BEX 46 | 
E | 1G: do|_ Jo 40 wets 22-30 Ay 9s|__ 4 3§° 2484, *) 
|| 9 xX 35 X48 | 10 x 8h x -46 | 10 x 34x -48 | 103 x 84 x -46 | 10h x 33 x -50 | 11 x 84x -48 | 11 x 8)x 50] 
__ 22.30 Meg IS de kS\_ dy-$0 “gO po oifage | Iwo 
; | =m 
10} X 83 X -46 | 10$ x 8h x -50 | 11 x 84 x -48 | 115 x B84 x -50 | 114 x 84 x -48 | 114 x 34 x -52 | 12 x BY Xx -5O | 
| __ayso 26S Seve 34 yo Best is'7|____ ee 
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eS Raat aa ee bf lho 41-10 Yo 46 00 
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{| Ml fo Ade 43 g0 he oe Ke Bo Y¥-be Stile es 
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ote: Seale 
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(13K4 x4 X-52] 4x4 x4 x48] 4X4 x4 X5O] ISX 4 X4 X48) 1X4 X4 X50 i 
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| 14X4 X4 X-52| 15xK4 x4 X48] 15X4 X4 X52 
aq IF. Ye 63-40 : 6§ Go 
8 | 
B | 1X4 X4 x 5D 
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E 40 - 
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BULKHEAD SiiFFENERS spaced 30 
with LUG ATTACHMENTS at top and _ bottom 
with Table 30. 
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‘ow Aa ee } 


INCHES apart and_ fitted 


in accordance 


TABLE 


a 4 


28 


(See Continuation.) 


HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 
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upper ‘tween deck stiffeners marked * may be riveted to boundary bars only. (No lug attachments.) 
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ae : | cue 
BULKHEAD STIFFENERS spaced 30 INCHES apart and_ fitted go.” 
with LUG ATTACHMENTS at top and bottom in accordance TABLE 28 
with Table 30. (See Continuation.) = 


‘ Overall 
Length of 
Stiffener, 


HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 


5 ? 


ncluding End * . * 
Attachments. Feet. Feet. Feet, Feet. Feet. Feet. Feet. — “ . 
14 16 18 20 22 24 26 a 
Feet. A Inches. 5 Inches Inches. Inches. Inches. Inches, Inches, ;, - 4 
} 8 ||| 6 x8 x-40 | 6x8 x-34 | 6x8 x-38 | 7.x 8 X-36| 7.xX8 xX-838.|-7 x8 x-42 | HxX8 XBBE © 
\ es |. ee as ee Pye ee 
9 7X8 X46 | 7hx8 x-40.| 8.x 3 xX-40 | 8 X8 X-42 | 8EXB X 49 
; WARIe| ee bo __wis| tes ea 
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; ~ lis ta S° bss L208 to 3e\-__ 5 
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| 12 |3| 9 x38 x44 | 9 x3 x-46 | 9) x 3h x -46 | 9h x 3h x 50 | 10 x 3h x -48 | 10h x Bh x -40 | 10h X Bh X -46 | 
; 4 lf. 40 44. 3h 4/56" 22 951 te SS] Zéoo| IO 
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| = Pu 
| 14 |; | 10 x 3§x-50 | 108 x 3h x -48 | 11 x 84x -48 | 11 x Bh x +52 | 114 x 3h x -54 | 12 x Bh x DO | 12 x Bh X +56 : 
‘ L554) 24-04 G0 a! ge Ifo Syyo|\_ Sa Fol 
Bp}. 15 11 X 3X -48 | 11 x 8h x -52 | 11h x 84 x 54 | 12 x Bh x +50 | 12x3hx3hX-46| 12X35XBHX-48| 12X3hXBEXS2] 
r Jogo) i Go Jef Z At tf ise GS tie io 
16 11 x 3h x -52 | 12 x 3hx-50 | 12 x 34x -56 | 12x3}x8hx-46) 12x3hxBEX-54| 12X4 X4 X48] 1BX4 X4 x48 
| Iga J¥- yo I¢-FO hkl hye | Hiro 46 oO & : 
v, 12 xX Bh X +54 12 x 34 x Bh X46 | 12x 34x34x-54| 12X4 x4 X-48) 13X4 X4 K-48] 18X4 X4 X50] 14K4 X4 X- 
ZL | 4 g2 by 
pe! Mhst| fee ¢ 4h:2.| Zo) — a a 
A 12X84 X34X-50| 12x4 x4 X-48| 13K4 x4 X-48| 13K4 X4 X+50| 14K4 X4 X48] 14X4 X4 X52] 15X4 X4 Xe 
40! 460 | JS7-¥ | Srsé S¥ 5-|_ ¢ ; 
12x4 X4 X-52| 18x4 x4 X-48| 14x4 x4 X-48| 14K4 X4 X52) 1X4 X4 X48 
42-6 | clas 4 IY SF L9-o| "bse! 
I8X4 X4-X-D2| 4x4 X4 X48) 1X4 X4 X48] 1X4 X4 X54 | 
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BULKHEAD STIFFENERS spaced 30 INCHES apart and _ fitted 
with LUG ATTACHMENTS at top and bottom in accordance TABLE 28 : 
with Table 30. (Concluded.) 


Overall 
Length of 
Stifener,  {_— —<—_$_$_ _____—__ - — — _ -—-— - 
including End | 


HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STiFFENER. 


Attachments. . Feet. } Feet. Feet. Feet. | Feet. Feet. Feet. 
28 | 380 | 82 84 36 38 40 
Feet. ys Inches, Inches, Inches. Inches, Inches. Inches. “4 Inches. 
8 |;| xs x44) 8x8 x40) 8 XB xX-42 | 8 xX 8 x46 | BEXB X44 | 8EXB X46 | BEB X 48 
(2.§0 | Me 1S pe be sS"| __ 4.00) 4 LF \_ LF OF) LY IS 
; / / 
9 ||| 8x3 x46 | 8x3 x-48 | 9 x8 x44) 9 x38 X46) 9X8 X50 | 94x BEX 46 9% X Bb x 48 
Lt OF P98 (G0 | 4-69) 4o20| PS ___ 2h40 
10 : 9 X38 X+50 | 9b X BEX +46 x ee 8 x 34 x -46 | 10 x 3h x -48 | 10h x 34 x 46 105 X 384 X -50 
4 |. Lo 20 77%) 22 Ay If} Ae hé-|_ nfo seo 
‘ [+2] : y ] 
J 11 |B| 10 x 3} x -48 | 10h x 3h x -46 | 10 x Bk x 50 11 xX BEX -48 | 11 x Bh Xx -DO | 11 x Bh x -D2 | 114 X Bb X-50 
4-1 2¥ 50 atte __foge! ue Igo EL 
12 ||| 11 x 8} x-48 | 11 x 3h x +52 | 11h x Bh x -50 | 114 x BEX D4 | 12 x Bh x 50 | 12 x a} x a1 | exh abu 
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fell ; FGI MbigQ\—_ __ fed. 20 Lt ph oe |---| MEPS 
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Mhist 0 $2.40) Mle be | wooo 4b GO | Sf | et 
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| a | | 
15 |! | 12x4 x4 x-48| 12x4 X4 x-52| 13K4 x4 X48) 1BK4 X4 X-HO| 14X4 X4 X48) 1EX4 X4 X50) 1DX4 X4 X48 
400) __ 4% 60 St-ya_| S2-60 SFo | = be} —~\ ae 
| | eee ae 
16 K. 1BX4 X4 X-50| 4X4 x4 x48) LLX4 XA X50] DKA X4 XA’) XE XA X-BO) EKA XA X-BP 
4 S260 L4G SSb0\- b3 “40! bi so | Se 2 fate lin 
fet 4X4 X4 X-52) 15X4 x4 X48) 1X4 KE XDD. 
bee: : toe b3uo en AEGON > hae eeed oe eee eg ee 
| 
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4 
a 
| . 
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LUG ATTACHMENTS. 


TABLE 29 


BULKHEAD STIFFENERS 
in TUGS. 


ATTACHMENT for STIFFENERS. 


BRACKET ATTACHMENTS, 
TYPE AND DEPTH OF = : ~ 


STLSPENER, Thickness | Width of 
of Bracket. | Flange. 


Number and Size of 
Rivets in each Arm 
of Bracket. 


Number and Size of 
Rivets in Lugs. 


OVERALL Inches, Inches, 
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NON-WATERTIGHT BULKHEADS. FABLE: Grae 
; Sa” maaatane "pr Aad mi Bz. 
* STIFFENERS Two. Rite =. SPACES APART * STIFFENERS TWO FRAME SPACES APART * 
STIFFENERS STIFFENERS TO 
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= + De ths of fore and afters are measured to under side of covers, and the bulb plate of the centre fore and after is to be extended to the 
B. top: of the wood covers. — 


OVERALL 
LENGTH 
Or 


STIFFENER, 


351 


NON-WATERTIGHT BULKHEADS. 
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10 |8/ 5 x8 x-32/ 6 x3 x40] 6 x3 x-36 | 4}x3 x-34 | 6 x3 x-36] 54x38 x40] 44x38 x-30 
SLA ee : Se : 
< j 
12 ||| 5 xs x-36] 54x38 x-40 | 64X38 X-38 44x38 X-38 | 64X38 x-40] 6 X83 x40] 45X38 x-34 
| | 
14 jy 55X38 X-36 | 64X38 x-40| 7 X38 xX-42 5 X8 X-88 [| 6 X38 x-40 5 X38 X-34 
A 
16 || | 53x38 xX-38| 73x38 x-40/ 8 x3 X-46 | 6 X8 X-88 | 7 x8 x-40 6 X83 X-34 
= Iv -o0 | 
18 64 X3 x40 | 8 X3 X-46 9 X38 X-50 6 X38 X-40 74X38 X-46 | 8X3 x-46 6 X83 X34 
15+ 00 vO +0 
20 ||| 7 x8 x-44/ 9 x38 x-48| 10 x8hx-52 | 64x38 x-42 | 84x38 x-46] 94x3hx-48 | 64X38 X-58 
ead ot i VN» a 
22 a 8 X38 x-44 110 x35X-48 | 11 x8}x-54 74X83 X-42 194 x34x-46 |104X34X-48 | 74X38 X-38 
o 
5 as Sat = 
24 5 9 x8 x-44 |105x35x-50 | 12 x34x-54 84x38 x-42 “110 xX384x-46 ]11 x84x-56| 8 X38 X-40 
i) 
—| | |— 
26 94 X 34 x-46 | 114x35 x -50 9 X83 x-42 |105x34x-54 |12 x8hx-52 | 8hx3 x-44 
28 || 110 x3}x-48 |12 x3hx-54 95 X34xX-44 | 11 3h x-06 | : 9 X3 X44 
30 | 104 x 34 x -50 10 x3hx-44 | 12 cad 94 x 84 X-46 
Vv | 
* Where frames are spaced not more than 30 inches apart. 
Luoyn’s Recisrer or Surppina, Lonpon.—12th April, 1923. 
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6 X3X-34 


54X38 X:36 | 
% 
6 x8x-36 | 
Ty 


65x38 X38 - 
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| ees ack 
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HATCH WEBS. 
TABLE A. \ 


HATCHWAY BEAMS. 


LO ADO 


‘oad edie. a “i 9g A poe Pipe 


wats TABLE 36 


(See Continuation. ) 


bes WITHOUT FORE AND “AFTERS, | " WITH FORE AND AFTERS. | ; 
) |] BREADTH oF | Spacing Centre to Centre. | Spacing Centre to Centre. ANGLES ON EDGES 
. | te: a et Ts dest | wut - toe - ad ta 
ete SUNS ee | rei ee ‘ SAR Inches. 
9 er 1050 Ree Ps 11 X30 42 |_ 12 X-32 4s | 14 %°54 bo oe 3 bal stots 
11 X-5QB.p..| 12 x50 BD, | 12 X82 4s 14 X84 Go 17 X+36 4 \ 8X8 x40 — 
a& 12 aaa 12 X +32 0 14 shit 62 | 17 X36 ¢, 20 X-38 104 | 3 X38 x-42 by 
mo | MEX BR | XB ge] 18 X88 ge 19 X88 14.) 22 X-88 Dae (BEX 8 X42 
14 X:345¢ | 16 X86 gy 18 X86 197] a 13z| 25 X40 jug | 4 XB Xd 
15 X34, 18 X86 poi} 20 X38 | 24 24 x -40 can 28 X42 144 4 X83 X44 
16 X36 4, 19 X-36 127. | 22 X38 peg 26 X42 147 BO Xdk yap aX 8 XG 
17 X36 ig 20 X88 AG ai 28 X-40 ro 28 X42 03 82 X44 oy a 5 % 34 x -46 ; 
He 18 X86 4, | 21 X88 (44 | 24 X:40 20] | 29 X42 270| St X-46 3404 5k X 84 X-48 ; 
i 1S D8 LG i w\* 22 X88 202 (25 X40 a 46 81 X-44 350 36 XA8 354, 6 x 35 xX AP 
"20 x-88 react 23. x-40 559 | 26 X42 94 | Bex Ads) 5 SR ag 3h x 52 


The depths are measured from the top edge of uppermost mounting to lower edge of lower mounting at the middle of the beam. 
The depth at the ends is to be one half of the depth at the middle, but i in no case less than 6 inches. 
‘The larger flanges of the panting angles are to be fitted horizontally. ~ nox % 


x \ 


CENTRE FORE AND AFTERS.T 


Woop. 


STEEL BULB PLATE. 
Spaciis iof Fore and Afters. 3 Spacing of Fore and Afters. 
— : ~ —| DOUBLE ANGLES ON - fae Se 
wee. ar ty UPPER EDGE. oa a pak 
Inches. Inches, Inches, Inches, Depth. Breadth. Depth. Breadth. Depth Breadth. 
‘/ , om ae | 
| aes i eee Inches, Inches, Inches. Inches. Inches. | Inches. 
6 X36 64 X-38 1.4 7 X:38 1:6 24 x 2h x-36 f ob 7 6 ; eae FS 6% 7 
7X42 7.4]. 8 X44 usaf 9 44 gb 2h x x 2h x 38 : oy EE ee "eet Sshal Fe 
x: ~X5 x5 4 1 
8 X-50 ub | 9} aa Bi 80045 “gh x 2h x-40 Z ¥ 7 8} ia 9 : 9 
SIDE FORE AND AFTERS.t S: 
ees STEEL BULB ANGLE. Se PS Woop. I 
ae Spacing of Fore and Afters. ; | : pee = UPPER | =< os Spacing of Fore and Afters. 
Feet, 1 Ey). ae eek Feet. EDGE OF BULB | Feet i Feet. l Feet. 
3 | BS - 5 ANGLE. j 38 4 5 
; / Inche. | Tnches, Tunkes a oo ae 1 Depth. | Breath, | Depth. | Breadth. | Depth. | Breadth. 
Vy eerie | esa a + | Inches Rpedon, < {> Satan, 2} = hobo. Sege 7 tlle 
6 XB X36) 6h x 3h x98, | 7x 3h x88, x 2h x36 bh | oh | Cs 6 64 6 
b —-|- | —__ | -—__ ane oe 
| EE EE | Ce as ei 
3 10 | 8 x Bb x50, Oh X 8h x50 AUX: Sh X50. Oh x 2h x-40 8 Z 8} 8 9 9 


1e wood covers. 


ths of fore and afters are Sane to under side of covers, and the bulb or of the centre fore and after is to be extended to the 


laces, 


: a cae 3 ce re ee de Late pti 353 " oe a : ej ¥ al < as 
Nieducc - = sia : eo Sa rT lat le 
“PF, I20n7T Sy TTA 4 it SO eer bre 3 TABLE OX 
TABLE B. . (Conolua ed. 
HATCHWAY BEAMS. 
| WITHOUT FORE AND AFTERS. I WITH FORE AND AFTERS. | / 
BREADTH OF Spacing Centre to Centre. | ae Spacing Centre to Centre. | ANGLES oN EDGES niet ig 
PETES AT- ae. R Ue DeRN Nh aa (8s a I 7 | ’ Feet, OF Wane. 
4 5 | 6 8 10 | Poe = 
Feet. q - Inches. . Inches. Inches, ne ag Inches. Inches. | Inches. * ; 
10 8 x-40B.P. sine P. gh x-46 B.P. 10} X-50B.P. | 11} X-52 BP. 3 x8 x40 
eee a Pama s ae ee - —— . i | _ i P ee 
12 9 X44 Bf 10. x: “ORI 11 XO AT | 11 X30 40 138 X34 G4 3 X38 X40 
=e i 10 X-bOBP. ey 11} X-50 BP. |? 11 X-30 18 X82 ce 15 X84 Ug 3 XB X42 
mv acces aha 1h Gage TT 44 ft: 3 | 
16 11 X:30 7 11 X30 yg | 12 X32 54 15 X-B4 7, 17 X°36 gq 84 x8 x-42_ 
18 11 X-30 .- 12 X32 4 | 14 X-34 | 17 X-36 19 X-38 | 4X8 X44 
i 7, 9 an . * 1b 44| tbe a 
20 4% 12 X-32 G] | 13 X34 6q | 16 X-36 4 19 X-38 21 X-38 132 4X 8 X4d 
22 124 X-82 7p 14 X-34 g4 17 X36 hho 20 X-38 137 28 X-40 . 64 | 44 x 8 XAG 
_ — — | - | - ~ _j— { = a 
24 13 X-84 gs 14h x34 a), 18 X-86 yyy 21 X88 jg 25X40 a7) 5 x Bh x46 330» 
26 134 X-34 47 15 X34 1) | 19 X+38 453 22 X°38 jeu | 26 X-42 234] 5h x Bf X48ap 
28 14 X34 47 16 X-86 j53] 20 X88 479 2B X40 ays | 27 XB 967) 
30 F 15 x34 191, | 7 x-36 Ag | 21 X-38 45 24 X40 54, 28 x42 2187 | 


The depths are measured from the top edge of uppermost mounting to lower edge of lower mounting at the middle.of the beam. 
The depth at the ends is to be one half of the depth at the middle, but in no case less than 6 inches. 
The larger flanges of the mounting angles are to be fitted horizontally. 


CENTRE PORE: AND AFTERS. { 


STEEL BULB PLATE. woop. 
LENGTH OF Spacing of Fore and Afters. os a : > Spacing of Fore and Afters. 
FORE AND _ —e DOUBLE ANGLES ON 
AFTER. Feet. Feet. Feet. Feet. Feet. 
3 4 5 UPPER EDGE. 3 ri 
Feet. Inches. Inches. Inches. Inches. 4 paren reese Dente, preedrh 
ly wn an ts le Na a1 A — sel f esata: oa! | Inches. Inches. Inches. Inches. 
5 Xe - | “f x 7 | 
6 5 x 44.5 | 5b x 34 AB), 6 x 86 Ree _24 x 2 “36 5 pee 5} 7 
= ———|-—— a 
8 6 X-38 ¥.7 | 7 X40 7.4 TE XA og 9h x 2h x88 6 7 6} 7 
. “Al X- 9 xX - x > 7 ve . 
10 7X44 oy 8 x46 « “50 15-6 2k x 24 x-40 7 7 7s 7 
SIDE FORE AND )_ AFTERS. f 
STEEL BULB ANGLE. | WwooD. : 
ee #3 _ Spacing of Fore and Afters. | pas on ueeea | Spacing of Fore and Afters. — 
AFTER. Feet. Feet. Feet. EDGE OF BULB Feet. | Feet. 
3 4 5 / ANGLE. 3 
eee \. H 
Feet. , Inches, _ Inches. Inches, Inches. Depth. pecan Depth: Breadthyy |: 
| dared ay Fe say al 3 Inches. Inches. | Inches. Inches. 
6 ea tea A 5X3 X34 | 6 X38 X86 1, 2k x 2 X-36 5 5 |. bt 5 
. : 7 + X-42 2 2h x: hy sales 3 
2 8 6 x 8 X-38 , 7 XB X40 7h X 3h X42) 4 x 2h x-38 6 p= 64 6 
10 7X 8 X44 | 8 x BEX 46 ed gee 24 x 2k x-40 t: 6 Th Joa? 


+ Depths of fore and afters are measured to under side of covers, and the bulb plate of the centre fore and after is to be extend 
top of the wood covers. . 


Luorp’s RecistER or Surpprmve, Lonpon.—28th October, 1932. 


Br Se aa pl re 


EQUIVALENT SECTIONS in ASSOCIATION with PLATING. 


354 


TABLE 837 


ANGLES. ' ANGLES. BULB ANGLES, BULB anotes. CHANNELS. CHANNELS. CHANNELS. | CHANNELS. 
4 Tnches. Inches. Inches. Inches. Inches. Inches, Inches. | Inches. 
A>] ‘ 
ie 3 X8x-40 | 84x8x-30 / 
i Es es = y | |- —= — 
rie 84x8xX-40 | 4 xBXx-82 | | 
1% : 
| 4 X8X49 | 44xBx-3B2 | 
eS £3 | = | ce adys Sa aS = 
4AbX8X40 | 5 xXBX-B2 | 
5 X8x40 | 54x3x-32 
| 5x8 x-40 6 X8X-34 
j X3x-40 64 X3X-34 5 X8 xX-82 
54 x3 x -40 5eX3 X32 |y | 
5ExX83 X-44 | 6 XB X-32 
6 X38 X-44 64X3 X-32 
65X38 X-46 7 X38 X-82 
| 7X3 X-48 74X83 X-34 16 X8X3X-B4 | 
7hx3 x-50 | 8 x3hx-36 | 6 x34xB8hx-42| 6}x3BhXB4X-32 6EXBXBX-40 | 7 XBX3BX-80 
8 x8hx-50 | 8hx3hx-38 | 64x3hx34x-42| 7 X84XBhX-32/7 X8X3X-44 | 7EXBXBX-34 
84 x 34x +52 9 xS¥x-40 | 7 x34x3hx-48 74x85 Xf X86 7TEX3X3X+46 | 8 X3X3X-36 
9 X35x-54 94x Bhx-42 | THXBEX3HX-52| 8 X3hXBhX-40) 8 X3XBX-5O | 8HX3X3X-40 
9}x3hx-54 | 10 x8hx-42 | 8 X34XBhX-54| 84xX34X3hX-42/ 8EX3XBX-52 9 X3XBX-42 
10 X84x-54 | 104x34x-42 | 84x34x34x-56| 9 XB4X84X-46, 9 X3X3BX-56 
a ES : 2 r "2 |--—_—+— 
104 X 34 x -54 11 x3}x-42 | 9 xX84xX34x-58| 94x3$x34x-48 
—— Gri ‘ — Ss -) a ee 
11 x8hx-56 | 115x3hx-44 | 94x34x34x-62| 10 x 34x34 X-52 | 
2S eee ik Os deal Bet ies) Es ad . + 
ie 114x8hx-56 | 12 x34x-46 | 10hx3}x3hx-56| 11 x34x3}X-48) 
ef —— <0 | : Ss - eee +e a ae ee ee = — 
"pee 7 
if 12 x3hxX-56 11 X3}X3hX-56| 11434 x35X-48) 


Ja 


} __Lxoyn's Reaistek oF SHIPPING, Lonpon.—16éh June, 1927. 


12 x8}x384}xX-56 


114 xX 34x 3} x-64 


329 


iw 
or HATCH WEBS. 
TABLE -B, 
WEB PLATE BEAMS. | 
WITHOUT FORE AND AFTERS. aire oR as | a “WITH FORE AND AFTERS. i 
= \EADTH oF Spacing Centre to Centre. FORE AND AFTERS. Spacing Centre to Centre. t 
HATCHWAY. Feet. Feet. ae Feet. Feet, ti 
4 5 6 8 10 | fs 
“4 8. ; mr 7 if f S. } y | 7 t 
ne Fito or] Fagor] PE wee] BES sont ET sory 
10 9—X+30 : +—<30- 9*-30- 10-*-30- tt Aone ai ; 
Wet hs Peete ie - 1) ewes ae Se Be al 1 et 4 
x 44 Bp 10x AoBE Tx 9 BP 7 
12 ) 10 x-+80 10_X +30. 11 x-30 13 X84" 3 X38 x-40 
a re J SK _ #2. _ Fite! 
4 Weae &P Hos sree 11 X-30 13 X32 15834 | 8 xB x42 
: ‘ “ 3 X32 5x: x3 x: 
ae og et el od SE ES» A ” A E 
¢ 223g ) ) F ¢ F | P 
16 : 11 X30 4, oe 12 x a bs 15 XBA 17 X-36 fe. 34 x3 x42 % 
“ 2 X-B2 4 xg 2% 7 x: ; | ; 
18 11 X-30 ” 12 X83 és lt x : ve 17 X-36 ¢q\ 19 X-38 i | 4X8 xX-44 | 
) i qT 
Oy 2 39 xX ¢ x es 2 . | . ‘ 
20 3 12 X-32 éy. 138 B4 bg Ne 16 Xx 19 > 38 oak 1 X-88 we | 4X 8 X-44 
9 9h x «32 x 7 X36 20 X+ 23 x: P 
22 ; 1 3 3 ys 14 X+B4 gu r ‘ 36 is 20 38 By 8 : £0 4X3 X-46 
2 3 xX 1 x6 -\ 48 xX*36 21 x-38" 25 XxX | . 
4 13 Bt og 144 X-34 gt on. 36 /2f] 21 38 ite 25 X40 af 5 X 3% X-46 
. € 1 ; 9 € i . 
j 3h x- 15 X-34 i A#19 x-38 22 X38 — 26 X-4 | ‘i 
260 13} X-34 gy 5 X83 a AJ19 x3 al 22 x3 2 it 5} X 84 X-48 a 
: -f Teese 20 X-38 23 Xx: 97 X- | : las 
28 . ne 16 X-36 we? 0 X88 oP 3 x 40 xe 27 X-42 ay 6 x 38h x-50 ws 
30 15 X-34 17. X-36 | 21 X-38 4 x -40 28 X-42 6 xX 8h x-52 ot: 
ab /e§ 4gs ‘is 242 AS Y; ee | 


The depths are measured from the top edge of uppermost mounting to lower edge of lower mounting at the middle of the beam. < 
The depth at the ends is to he one half of the depth at the middle, but in no case less than 6 inches. 
The larger flanges of the mounting angles are to be fitted horizontally. 


CENTRE FORE AND AFTERS. ft 


STEEL BULB PLATE. ; WwoopD. 
LENGTH OF Spacing of Fore and Afters. Spacing of Fore and Afters. 
| FORE AND - DOUBLE ANGLES ON 
‘ AFTER, Feet. Feet. Feet. Feet. Feet. 
3 4 UPPER EDGE. | 3 4 
Feet. Inches. Inches. Inches, Depth. Breadth. Depth. Breadth. Depth. 
ry Uryk tomy hee ow ca gt. Inches. Inches. Inches. Inches, Inches. 
6 5 XBL 7 4 5} noth g 2k x 24 X-36 5 7 5b 7 6 
8 6 X-38 7 x-40 2k x 24 x-38 6 7 63 "a7 7 
ty 79 
10 7 X44 a 8 Wy . 2k x 2k x-40 7 7 7k 7 8 
: > 3, : 
SIDE FORE AND AFTERS.T 
ef F.. bay STEEL "BULB ANGLE. Re a woop. 
enone oF Sfaciug of wore nod Afvers, oe ape Spacing of Fore and Afters. 
. | aren. Feet. Feet. Beet. EDGE OF BULB Feet. Feet. 
} 3 4 5 ANGLE. 3 4 
¥ Feet. Inches. Inches. Inches. Inches. Prlyges Breadth. Depth. 
é Inches. — Inches. Inches 
Sb 5X 8X34 54 xX 8 x-B4 .) 6 X38 Be 24 x 2k X-36 5 5 5} 
ay 8 6 xX 8 X38 7 X38 -x-40 7% X38 x-42 24 x 2b x-38 6 5 63 
| |}-_—_—— £3) Ly a ZG ae 
if 10 7X8 X-44 8 xX 34x-46 9 x 35 X-50 2k x 2k x-40 7 6 7} ff 8 
{ ca™ J & a| ‘ ee 
+ Depths of fore and afters are measured to under side of covers, and the bulb plate of the centre fore and after is to be extend 
top of the wood covers. 


Travn’s RecrstTerR or SHrpprnc, Loxpon.—16¢h June, 1927. ; r wae anya 


ANGLES. 


Inches, 
8 X8x-40 


34x 3 x-40 


: 4 X3x-40 
44 X3x-40 
5 X3x-40 
54 x3 x40 
6 x3x-40 


64 8 Xx -40 


ANGLES. 


Taches, 


34X38 X- 


BULB ANGLES, 
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EQUIVALENT SECTIONS in ASSOCIATION with PLATING. 


BULB ANGLES. CHANNELS. 


Inches, 


4 X8~x: 


Inches, Inches. 


CHANNELS. CHANNELS, 


Tuches, Inches, 


TABLE 37 


4} X83 X-32 


5 XBX: 
5} X38 xX -32 


6 x8x 


“B4 


63X83 X Bd. 


5 X38 X32 


54x38 X-82 


6 X38 X32 


65X3 X-32 


7 X8 X-32 


74X38 X-B4 


6 X38X3X:34 


TEX x: 


8 XBhxX-36 | 6 X3)xX3hx-42 


== 
' 


64 X B4 x 34 X32) 6EXB XB X-40 


7 X¥8X3X-30 


8 X3}x- 


64 X 34 X 34 x -42 


83 X 34x -38 


7. X8}x35x-32) 7 X3X3x-44 


84 X 8h X +53 


9 X%84x-40 | 7 X34x3hx-48 


74 X 34 x34 X-36| 74X3 XB X46 


9 X38hx:- 


94x 3}x-42 | 74x34x34x-52 


94 x 34x: 


10 x3$x-42 | 8 xX3}x34x-54 


10 X3}x:- 


105 X34 x-42-| 8)x34x34x-56 


104 X 34x: 


11 X84x-42 | 9 x34x34x-58 


8 x34x3}x-40 


84 x 34 x 34 x -42| 84X38 X3X-52 


9 X3hx3hx-46| 9 X38X3X-56 | 


7hX3X8X-34 


| 8. X3X3X-36 


8 X3X3xX-50 | 8hx3xX3Xx-40 


9 x3x38x-42 


94 X 3 X Bh x 48 | 


11 x34x- 


114. 34 x -44 


114 x 34x: 


12 x3}x- 104 x 34 X 34. x -56 


9} x 34 x 34 x -62 


10 x3}x3$x-52 


11 X84X38}x-48 | 


12 x3hx- 


11 x3}x34x-56 


114 x 34 x 3h x-48 | 


tt 


12 x34x8}x-56 


ad hehe Seine 
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DIAMETERS and SPACING of RIVETS and BREADTHS 
BUTT STRAPS, END LAPS and SEAMS. 


Inches. Inches, Inches, Inches. 
Above Above Above 
: “36 29°50 agela 
Thickness of PLates whe wee “ ¥en : a 6 or ee ra Mes 
exceeding exceeding exceeding exceeding 
vi "36 fas *50 hg 12 ‘aa, Mt 
Diameter of Rivers mn = Sy ae roll oe 3 /9 3 wo Z Lp gett 
4 ze = Ba ee! a 
Breadth of QuapRuPLE riveted Burr Srraps in inches = =~ 22 ? 
o 
Breadth of Tresie riveted Burr Srraps in inches ... = 14} 163 


Breadth of 


Dovuste riveted Burr Srraps in inches ... 


Breadth of 


SINGLE riveted Burr Srraps in inches 


Breadth of 


QuUINTUPLE riveted END Laps in inches 


Breadth of 


QUADRUPLE riveted END Laps in inches ... 


Breadth of 


TREBLE riveted END Laps,in inches oy 


Breadth of 


me 


Dovus.E riveted Enp Laps in inches 


Breadth of 


SrneLe riveted Enp Laps in inches p 
Z 


Breadth of 


SINGLE riveted SEAMS in inches... Fy 


3h i 


Im End Connections of Shell Plating and all Deck 
Stringer Plates (except in Quintuple and Quadruple 
Riveted End Laps) ve oe on - oo fee 


4 diam. 
c. to c. 


In Seams of Shell Plating (forward and aft) ; Quadruple 
Riveted End Laps and Double Butt Straps4 End Laps 
of Deck Plating, Margin Plates, Girders, Tfe Plates and 
Floor Plate: End Laps and Seams 9; ner Bottom 
Plating / ie i laasthi 


4} diam. 
ce, toc. 


In re —— End Laps; An Seams of Deck 
Plating ; in Seams and End Connections of Bulkhead and 
Tunnel Plating, in Weather Deck Stringer Angles, Margin 
Plate Angles; Angles connecting Side Stringers to Web 
Frames, Flange of W.T. Bulkhead Frames to Bulkhead.. 


5 diam. 
c. to c. 


In Flat Keel Angles, Vert: <7 Angles connecting Floors 
and Centre Girder, Flange of W.T. Bulkhead Frames to 
Shell, Deck and Inner Bottom, End Connections and Edges 
of Mast Plates, Floors An and Cross. Ties in After Peak 


5} diam. 
c. to c. 


In side frames whosp%pacing exceeds 34}inches .. 
In both Flanges of the Frames connecting Floors to 
Shell Plating inySteamers Forward of the three-fifths 
Midship Length, in the Shell Flange of Frames in phi 
Tanks, Fore Peak Tanks and After Peak Tanks .. 


6 diam. 
ce, to c. 


Z 
| 
| 
| 


In Beams fitted at alternate Frames; in bottom frames 
to shell plating whose spacing exceeds 344 inches 
In side frames whose spacing hpi on inches but does 


not ex Sie ?. inches . Praag EA ys eae 


64 diam. 
c. to c. 


MAXIMUM SPACING FROM CENTRE TO CENTRE. 


|: 


! Lioyn’s ReGisTeR OF Surppine, LONDoN.—17th aa) 1928. cd roung g 


whose eae exceeds 314 inches but does not exceed 
fc SA} inches Sathana er od Gea tgs tng. taba 


In Pe frames Seago spacing “exceeds ; 2 4 inches put does 
not exceed 31} inches; in bottom frames to shell plating 


In side frames whose spacing does not exceed 28} inches, 
in bottom frames to shell plating whose spacing does not 
exceed 314 inches; in bottom frames to floors; in 
reversed frames both to floors and to inner bottom, 
Floors, Keelsons,Beams except where fitted at alternate. 
Frames, Deck and Hold Stringer Angles, Face Angleson 
Web mes and Side Stringers, Bulkhead Stiffeners, 
Longitudinal Angles on continuous Girders, Vertical 
Angles connecting Floors and Side Girders, top and 
' bottom Hatch Web Angles .. ve o 


- - - 


3 hae * 


i) ae we ant ae) Eh a 


RIVETING of END LAPS and SEAMS. 


TABLE 39 


THICKNESS OF PLATES IN INCHES. 


Above Above Above Above Above Above Above Above Above Above Above 
Not 36. Bs 88 log 42 2 48 lg 54) [4 80 [7968 gy (76 Le “84 294 | 2g g-04 
exceeding and not and not and not and not and not and not and not and not and not and not 
*B6 exceeding exceeding exceeding exceeding exceeding exceeding exceeding exceeding exceeding exceeding oe 
2 ; °, Ly. . of 76 2 8 Fy 2 oy} 
a8 lot? [2 48 [ggebt [yg 60 fay 68 Lege yg*76 ks 84 ae 94 lag 1-04 | 72 1:26 
Double. Double. Treble. Treble. Treble. Treble. Quadruple. | Quadruple. | Quadruple. Quintuple. Quintuple. Quintuple. 
” ” ” ” ” Treble. ” ” Quadruple. } Quadruple. Es 
Double. Double. ” ” ” ” | ” ” Quadruple. 


” Quadruple. ” 


Double, Double. Double. 


The diameter of the rivets used for ttachp é 
Treble riveted double butt straps/m be 


RIveEtInG REQUIREMENTS ror BNp Lap 


End laps of sheer strake, strake below and stringer plates of the upper 
deck or “long” bridge for half the vessel’s length amidships. 


A tenet ra g ae 
ee 


End laps of shell plating from keel to Teer turn of bilge, for half 
the vessel’s length ami hips. — 


_ End laps of boss plates. { 4 
End laps of centre girder platés i in double bottoms. 
End laps of floor plates and web frames. 
b End laps of flat keel plates for half the vessel’s length amiuships. 


_ ¢, End laps of flat keel plates at ends of vessel. 


da, End laps of shell plating from upper turn of bilge to strake below 
sheerstrake. 


_ End laps of shell plating from keel to upper turn of bilge at ends of 
 \ — vessels. 


' End laps of sheerstrake, strake below and stringer plates of the 
upper deck at ends of vessel. 


End laps of beam stringer eae of 2nd deck and decks or tiers of 
beams below. 


_ End laps of tie plates. 


~ 


— 


_ for half the vessel’s length amidships. 
a of vertical keelson plates, rider plates, and foundation 


4 

: | End laps of margin plates and middle line strake of double bottoms 
3% 
eS 


e End laps of decks for half the vessel’s length amidships. 


End laps of inner bottom plating for half the vessel’s length 
-* amidships, 
> 


_ Lnoyn'’s Recisrer or Suippine, LONDoN.—25th June, 1925, 


Double. 


— dikeernrcnsed Loy 


Treble. 


Treble. 


ts is to be regulated by the greater thickness of the parts to be connected. 
tted as an alternative to the quintuple riveted end laps required by the Table. 


End laps of side girders in double bottoms, 


End laps of margin plates and middle line strake of double bottoms 
at ends of vessel. 


f. End laps of deck plates at ends of vessel. 
End laps of inner bottom plating at ends of double bottoms. 


STANDARD FORM OF RIVET. 
eee hey 


Riveting REQUIREMENTS FOR 
SEAMS. 


The edge attachments of 
shell plating, all fore and 
aft, are to be regulated 
by the thickness of the 
’ plating amidships. 


g. Seams of shell plating from 
keel to upper turn of bilge. 


h. Seams of shell plating from 
appar bp of bilge. 
The riveting’ ‘Of seams of shell 
plating is to be in ac- 
cordance with Section 
30 clause 5. 


i. Seams of deckplates.@ 


The tapered neck of Rivet to be 


of suitable length in relation to 
the thickness of plate in which 
it is intended to be used. 


j. Seams of inner bottom eae ages 


wel NY phintee 


Number of RIVETS in SEAMS of PLATING between FRAMES and 


ee eS 


ail 


i 
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BEAMS AMIDSHIPS excluding RIVETS in FRAMES and BEAMS. 


’ 4 
| ‘THICKNESS OF SHELL PLATING IN INCHES. | 


THICKNESS OF DECK PLATING IN INCHES.” 


_ THICKNESS OF INNER BOTTO 


TaBLe 40 


Ly 
PLATING IN INCHES. 
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=. 


2 “ 
t ut = 


| Above Above Above Above Above Above Above Above Above | 
bir 36 50 72 94. | 1-14 1 ** 36 50 72 94 1) 2 
srAciie: oy. ]| SSE | Seater | eecceding “| couteding | aamedting:| ic -[{o  ca.| ccesolieg: | cteseding’ | apeseaings |» °°0] | ae heen 
ahah ee “50 72 94 114 | 1:26 | 36 “50 ‘72 “94 114 36 “50 72 
INCHES. | Diameter of Rivet in inches. | Diameter of Rivet in inches. Diamet of Rivet in inches. 
5 | , , 1 a a | 5 
Number of Rivets in each Row. Number of Rivets in each Row. 
20 7 6 7 6 
204 7 6 es ea Eee | 
21 7° 6 5 7 6 5 
214 6 5 7 6 5 
22 6 5 ea ee 5 
~ 22h P=6 5 8 6 Benue 
23 % 6 5 | 8 7 Ce 
23h 7 6 5 8 7 6 
24 7 6 5 5 8 7 6 
244 6 5 5 9 7 6 
25 Ws, a er 5 5 f 5 9 7 6 
25 Ul Teal ey) e 5 7 7 
26 7 6 5 5 | 8 7 
264 7 6 5 5 | 8 7 
27 7 6 5 5 5. | 28 7 
27% 7 6 6 5 5 8 7 
28 7 6 4 5 | 5 5 8 74 
28h 7 6 IP 6 5 | 6 5 8 rae 
29 ~ | 8 | 6 5 | 6 5 ; 8 
294 8 7 6 5. | 6 5 Som 
30 8 |/7 6 5 | 6 5 Reg 
303 ae: 6 eo 6 5 8 a 
31 al 7 6 5 26 5 | Ee 
en 7 6 6 6 6 8: 
Pa 7 7 [26] 6 6 oR. 
8 7 6 | 6 6 Tae ae 
8 7 6 | eT 6 Poi 
8 7 6 | 7 6 var 
8 7 6 7 Ai y 
8 7 6 ay, 6 | 
8 7 6 7 | 
a. 7 6 | 7 6 
8 7 6 | 7 6 
8 7 foc) 8 4 6 
9 8 a4 9 8 7 
9 8 <.-2i 9 8 7 
9 8 4 9 8 ff 
9 8 7 | 9 8 
9 8 Tisel 9 # 


DOUBLE PLA , E RUDDERS. 
Pe DIAMETER OF 
SECTION MINIMUM Dpcasions ca ‘ ees 


wy) 
APART FROM 
BOW AND STAYS. i re z 
TO CENTRE. 


Inches, 


a 


BEX 14 


3} x1} 


34x 19 


hx; 


: % The figures in this column are to be the fore and aft dimensions. 
Luorn’s Reeister or Suirpinc, Lonnon=—13th July, 1922. 
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STEERING CHAINS, RODS, QUADRANTS | and TILLERS. TABLE 45 
DIAMETER | BOSS OF QUADRANT. | LAL QUADRANTS AND TILLERS. 
OF RUDDER a mes bee ety a = Sizes of Arms at Twice the Diameter of Rudder Head trom Centro of 
TWO ARMS. wo scam. -| waeew lok amet sae Rudder Head. 
CO aes LCN PRES | pe: iy erase. hy. Two Arms, hy Three Arms. 
x Incbin Inches é Inches. é Inches. Inches, ; 
| 4 g a Heed ee Sel Pe oot ey A © 
| | x 3 Bt |e ER 
é { ; 3} 54 é a 3} x 2b 
< i: 6} Neu 3b a 2 1 oe Siva 
N ie Si ley 4 x 24 
ia So ee OR A oe a Mee Sa Fe 
me Tb WB. TB ae Pe en i ee 
inches. indi a oe xit inches. inches. ne ah —- 8 | ne? x 24 peop cB [x 
=. 5 9 gy EX BL 25 4} x 
Yo 6 Nhe | __ / Yap Sr Be na ie AEB ee 
Wh Zhe She | ay 5 OE) peed PE 2 Ae 
e 5} 10} wg St X 3} ee 
a8 xip | 2 a ee 
axl} 2 ee ee: ee by X 
a | ; * Cy | se gs oe ee 
eae ee ee 
2X1e | 2 |y93x ee Se eee ee rat, et ee 
a a “4 j10 xe 74 13 ee TEX 44 | 6X Bt 
2X i “4 2 ae 74 134 eho es 45 leap 6t bg 
Maly x21 | 2} il 74 Mee A oe RED 4 
21 oe a BY a 14s yy 84 x 4} lee 6% X 4 | 
yi3 x23 | 35 | eR TOR ea ite a eee ts 
wpe X23 3E IBEX 34 | 12> 9 Eye 9 X BE lige Th Xt ie 
se A Lae x 3h f13 x! : 1 94 “47 yg 0 bi lug 8 OX 43 
5x8 Se aes (t E| 8 | booth x6 be 
mbt x 5l | 4. | thiwa ' 3} 9 x 43 
pee | : : agp x Wed 43 X 3} “ = i ee ; = : panne 
hint /to-e Ea EWS Basi Fanaa 2 Koen A as REA : 
114 114 205 luegl? X 7 xs 10 x 
12 12 21h apy 128 x Th i 10h x 
124 19h 22h lwgls x 7) lL x 
13 iss 1 oe beg 13h x 7h oe lit x 
133 ; 13h | 24h “lays ld x 8 = gi a x 
Lt 14 254 lepo.p 144 x8 oe x 
1b 143 26 lypy 15 X 8h ee 12} Xx 
"i | war | path ley | apple 


Luoyn’s Recister or Surppinc, Lonpon.—25th June, 1925. 


2. Re he at apres: at sari Mes 
iit PO Awadirg of tack 


DOUBLE PLATE RUDDERS. TABLE 44 © 


: DIAMETER OF 
on wae DIAMETER or BEOTION MINIMUM DIMENSIONS THICKNESS oe 
ee aa. PINTLES. HE BOW AND STAYS. 
Vd 272 Soe 
Inches. Inches, Yaa Inches, EXTREME PARTNERS. . HEEL, 
23 2 2 x1} x) ress = g| Tiokmess. | ; | Thiel 
Oe eS BS Can en eS Lae De OR aed os Oe ed Pa | Footnote.) z bz | Fy | 
Iron. | Steel. Iron. 
; ; eed ree bY a fe 
3 2 2X2 2X ¢§ H Ins. ins. ins, | ins. | ins. 
SEE a ibe 8 BS 48116) af | fy (13 | te 
6 9 7 | rs 
3} 2} 24 x2 21x y 5117 Ye | ay |L , 16 
<== S555 age al hs lee ORS TR Ga Dar | Sa ae DGER ccaoeeee S 54/18) 5 6 |14 4 
S || 16 | 20 16 
fe |_ _290 es 
3 2 25 X2 2}x j : v5 ; 
} i } : = ||57|19) 4% | fo (15 | 4% 
e we Bees = JIGOI90| 6 7 ; 5 
33 9} 2} xo} ob x A <3 60/20 6 20 16 16 
3 63/21 16 Fo (163 Ye 
S| /66\29) 6. | 7 A 
4 24 23 x 2} 24 x1 = eee 1é | vo (17 | 16 
eke Ee te he 8 & | |69/23) 4% zo 18 | Ye 
44 23 23 x 24 2bx1 72,24 Ys | vo |19 Ys 
a 
aed (7525) ate | fo (9B ate 
1 : : 3 n 5 xy) ee 
4} 24 8 x2} 2x 1h § | |/8)26) x7 | vy (20 | 
————F xe € : 
F ae 81/27 Te | 20 21 16 
8 x 23 3x4) ie Bh "i " 
“i 24 eo bib | |S |8428) a | a (22 | a 
5 3 3ix3 23 x4} al 3 | 87129 Vs | 30° /223) 1% 
4 23 x 3S |!90\an) Geta 
. S A, 90 30 te | vo 23 6 
ce 4 E / 98/31) o% | 48 24 | ve 
S P _ +) 
bt 3 34X38 23 x1} a hevirelee em |—— | — 
| 96/32! y%5 | 30 (25 | we 
bt 8 4 X38 23x12 
d5 3 ATX8 3 x1} 
aaa? cae pep, | -{o7n Car 
6 3 44 x3 8 x14 | HB ween Ps | 
E ; eae | P Tan's F Th'kn’ss P in 
} to el a : a ieeeek.: Fe 
: . HS, i R load © ve) 
6} é 3} 43 x 3} 3 x14 ‘ ir. or pia ae eVox jit 
[ae are bth eee Ft. | ins. |ins.| ins, ins. | ins. | ins. 
\ 14 R1}5|/6114/ 516 
6) 3} 5 x8t 3 x1 “82 18 : SA TALS Le 
6} 2 3h 5} X34 34x15 82 
" eers ted? ee Ce eS a 
rs 34 55 x 34 3} x 14 32 
7 3h / 6 x3} 34x13 “34 
UR Sos 2 Eee ee eee core a ce ls 
mi £ 33 6} x 3% ghxat 4 
* The figures in this column are to be the fore and aft dimensions. ; Biot 
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STEERING CHAINS, RODS, QUADRANTS | and TILLERS. 


TABLE 45 _ ‘ 
Za sam mm 


Head from Centre of | 


Se Re RR mene Ne 
, 


w) 


my 


* 


in rat hart lR— aS aa 
;. : . 
7 é 


DIAMETER eae BOSS OF QUADRANT. 
5 caprpall Roses alle Pe | outnige | Sits oF Arma at Twice the Diameter of Rudaor 
peay / a eee y One Arm. yy Two Arms. ty Three Arms. 
Inches. Feet, Inches. Inches, Inches. Inches, Inches, pe Inches. Inches, Inches. 
23 ; oe a ; 4. Paes 5t z3 3b Xx 1h 
ve oe alll ts A are tie a Oe a re os Oe ‘ 
B= 0 + & bt. 8 ot | gost x Bk 
s+ 2 & | 3h PRE Le ee 
fee | ey tS 
Pein. Pa. Be, Se 4 Be: al zat x 2b 
ms is us i at 14 {| logst * PA 
Se ee 7 dj} — 8] gen BL a 
3— 6 te 3 4} % | [pg lit 2 BP. Bil. 2x ge 
a8 | | oe fs 8 xe by ee 
3— 8 t8 Ht ot 9} ip USB lng 4h X Ob 
810 H Te eee ee ee Ss 
Sat} et ré 54 10k lag OE X BE | 5X Ob 
Fe 1 6 103 eangh6h x 3 Laie bt X 25 
og Gt | a a, | L's 6} lit lee 84 * BE lg 5A |X 28 
24 oh 2 i) a} Ins aE Ge ae le 
eS 6} : > ee aad | a eh 1} a | 0g i} x 3% ur 4X 8 
25 duke a aes | 1 1 7 : 12 as 74 xa a pea 3t 
26 7k 4 | 1} 74 13 lg ce Xx Bt Pe 
i | a ce iis is | 7 13} ete 5 x ab lsa.g SF X 8b 
i “26 | 3 7 7 Piles hx 4b |, Ob x 3h 
«|: 8 4— 8 | 1y4 13 8 iy _lyy2 83 X 4} lee 64 xX 4 
ae) BO tae 1 Ge 10k Se 9 Be ee 
9 igs. & ly 1% 9 _ 16h lwo ee xb 7 Xx 44 
10 6— 0 ify 1} 10 18 yop bX 6 |e, BEX 4b 
105 6-4 | ok 1; | 10h iF -| tegile Oe Ee 9 x 4} 
tie 6— 8 11s wel: 19% ypgdld X 6} ye RE 
uh ae Dales 2 i 908 | [gegd? X17. a0 ge 
i 8— 0 oe 13 : 2 ct Sal 214 vag 124 x Te bau 104. Xx 5% 
124 8— 0 12h | 1 224 eo X Th |e I |X 5h 
13 s—0 | |a:-3% Oe, ee ees ee 
134 8— 0 : 134 244 lal 8 1322 11h X 6 
1 ei s- 0 z 4 2t depp ltt XB + Inwegl? x 8 
144 8-0 | 144 26k ayy 15 x 8h ggg 18k X Ch 
15 seo 4 | I 15 a7 |, ASR Xx 8k | 128 x Ob 
Luoro’s Recister or Suippinc, Lonpon.—25th June, 1925. 2 rs 
io 
~ ee 


- 


i 


ONE BOLT EACH SIDE, 


TWO BOLTS EACH SIDE. 
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BOLTS for BOLTED’ TILLERS and QUADRANTS. 


FOUR BOLTS EACH SIDE. 


TABLE 46 


Diameter 
Thickness 
meg even 5 ; en 
aebie.<t. Distance Distance Inner Bolts Outer Bolts sistant 
- Diameter, Centre to Centre. Diameter. Centre to Centre. Diameter. Centre to Centre. Centre to Centre. 
Inches. Inches. Inches, Inches, Inches, Inches. Inches. Inches, Tuches 
4 13 12 13 11 H 94 15 14 
4y 2 13 14 12 it 103 16} 1f 
5 2} 14 14 13 i 114 18 1} 
bt 24 “at ee 13 14 1} 124 20 1f 
6 23 163 2 15 13 13} 22 2 
64 3 18 24 16 4 15 24 2 
if 3} 19 2} 17 183 16 254 2} 
7% 34 203 2k 18} 13 17 27 2} 
8 33 22 oF 20 1} 18} 294 24 
8h 34 23 23 21 2 19} 314 24 
9 4 24 25 22 24 204 334 2} 
9} 3 234 2h 214 344 2} 
10 3} 244 2} 224 36 3 
10} 3% 26 23 24 38 3 
11 38 27 2} 25 40 3 
| Bees 33 28} 28 26 42 3 
——— eh.) es ao See ee = i 
| Rane +) 8k 294 23 27 434 3} 
| 13 44 $2 3 294 474 3} | 
\——— a = 
; } 
14 4h 344 3} 32 51 3} | 
15 4} 37 33 34 54 By 


= % 


Let 


Ps? Luoxp’s Reaisrer or Saippixe, Lonpon.—13th July, 1922. 
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MASTS of STEAM VESSELS. TABLE 47 


: 
uise'engu | gbtanmemen axe, | pauamen ax. | MARE Eno | npAMEREEANDay | aultktnne Ov Maen 
TO HOUNDS. AT PARTNERS. AT HOUNDS. | To HOUNDS. AT PARTNERS. AT HOUNDS. 
—* Inches, 2 Dh aie = | Fee, 5 oe Inches. 
30 16 X-30 13} X +26 | 57 25 X +38 204 x +84 
33 17X80 «1d K-26 60 96x40 21 x36 
360 “18x +32 144 x 28 | 63 27 X42 29 X36 
39 19x32 et ae ie ae 8X44 23 X38 
49 20 X “34 | 6 xed 4 et ees en 24 X38 
4B 21 x-B4 47 x8002~C*«dSéC‘<CS 30X48 | 2B X40 
48 | 82X86 18 x82 15 31x50 86 X40 
ee ee ee ee ee 
bd 24 X+38 20 X-B4 | 81 33 X-50 28 X40 


STAYS to MASTS of STEAMERS. TABLE 48 


LENGTH OF SAsDs | SHROUDS TO RACH RIDE OF TOP MAST BACK STAY. FORE TOP MAST STAY. : 
FROM UPPER DECK MABT. FORE STAY. 


TO HOUNDS. 


Size. Number. Number. Size. 


Feet. Inches. S. Inches. Inches. 


30 ‘sh — 24 


2 


Luoyp’s Register or Surprinc, Lonpon.—16/h June, 1927. 


ed 
ene 


ie th alist 
Slt, ieee ih oaks So jitter MASTS, of SAILING VESSELS. TABLE 49 


LENGTH OF MAST. DIAMETER AND THICKNESS OF MAST. 
| | SIZES OF ANGLE 

Se Gal Pe | te oe nt IP ea oe ee En, Es Se ee {| BARS IN MASTS. | 

Fore and aft Rig.| Square Rig. Partners. Heel. Hounds. : yg Sizes of Angle Bars. 


| 
Feet. Feet. Taches. Inches. Inches. Inches, Inches. Inches, Inches, Inches. e Inches. Inches. 


36 30 | 16 | -30 13 | +26 134 | +26 11) | -24 | | 40 34x25 x34 


8x3 


37 | +30 “9 26 Qh - 


38 I 30 2 = 9 : | - i 34X38 


39 | 34 : “ g 26 | , 4 x8 


4 34 > [90 ah LAS 30 . 4 x8 


——_————_ — jo : | 
43 “34 34 3Q - : _Aft . . 4X3 


45 +36 1_A3 oe” | f | | . 45X33 X-40 


47 36 30 ‘ F : AG 4k x3 X44 


49 AEXB x44 


51 | ae ¥ dal ig! | 3 5 XB X46 


84X38 x-40 


4 X3x-40 


4 X3X-44 


4kxBx-44 | ° 6 X4 X-D6 


X38x-46 | 6 6 X4 X-d6 


5 X8x-48 | °6 6 X4 x56 


1-8 ; 


Ee 


: CAP. 
bin ic seget ars SIZES OF ANGLE 
= Eat ae SS —- — : Fle BARS, | 
Diamoter. | Thickness./Diameter) Thickness.) Diameter. | Thickness. . | Diameter. | Thickness./Diameter| Thickness.| Diameter. | Thickness. 
q Inches. Inches. Inches. Inches Tuches. i. . Inches, Inches. Inches. Taches, Inches. Inches. 
a “30 14 +30 g 5 5 a g ¢ “40 21 “36 5 32 2 3h x3 X-36 


“40 22 | -36 “¢ 4 X38 X-40 


“44 


©. J “ ; GS 3 x2} x+B0 >? ‘ AR 97 : : “36 44 x 34 X42 


L, . “ . 3 xs x32] 26 | 314 | -46 | 26 | = 214 36 | 4b XBR X44 


84x38 X-B4 6 Qe « SD 2: “36 44 x 34 X46 
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YARDS and TOPMASTS of SAILING VESSELS. TABLE 50 


YARDS. | TOPMASTS. 
Centre. First Quarter. Second Quarter. Third Quarter. Ends at Cleats. Heel. Lower part of Head. Head. 
Length 
Cleated. e | | Length. 
Dia, |Thickness.| Dia. |Thickness.| Dia. |Thickness.| Dia. |Thickness. Dia. | Thickness. Dia. |Thickness.| Dia. |Thickness. Dia. | Thickness.) 
Feet. Inches. Iuches. Inches. Inches, Inches. Inches. Inches. Inches. | Inches. Inches. Feet. Inches. Inches. Tnches, Inches, Inches. Inches, 
32 8 | :18 7% | 718 7, |, 18 6 18 | 4 12 12 12 | +24 105 | +24 9 18 
36 9 “18 8} “18 8i | -18 63 | -18 | 43 | :12 134 | 123) -24 11 +24 94 | +18 
| 
40 10 +20 94 “20 9 | -18 7 | 18 5 “12 15 | 138 +24. 114 | -24 10 18 
44 11 22 | 103 “22 10 “18 8} | -18 54 | 712 164 | 14 26 | 124 | +24 104 | -20 
= Mf | | 
48 12 “24 113 “24 103 | -20 9 18 6 14 | 18 144 | -26 13 “24 ll 22 
52 13 24 =| 128 +24 113 | -22 9% | -18 64 | -14 |} 19% | 15 “30 134 | -26 114 | 24 
56 14 “26 138 +26 12% | -24. 103 | 20 | 7 “16 21 16 30 | 14 26 12 +24 
= | 
60 15 26 143 26 134 26 11} 22 | 7s | -16 22} | 165 | -30 144 | +26 124 | 26 
| | | 
G4 16 30 | 158 | .-80 143 | -30 12 24 | 8 “18 24 17 “34. 15 30 | 18 “30 
68 17 30 | 164 +30. .| 15¢ | -80 123 | -24 8} | 18 | 254 | 18 34. | «16 “30 134 | 30 
72 18 “30 174 “30 16} | -30 133 | -26 | 9 “18 27 18} | -34 | 164] -30 14 “30 
76 19 +32 18} “30 173 30, | 144 | -26 | 9% | -20 28) 19 “34. 17 “30 144 | +30 
J ae : : - : 
80 20 36 194 30 18 30 15 26 10 22 30 20 | -34 18 30 15 30 
- — - — 
84 21 ‘40 | 204 “34 19 “30 153 | -30 10} | -24 314 | 20 | -84 | 18%] -30 154 | -30 
88 22 | -40 | 214 | -34 | 193 | -30 | 165 | -30 | 11 “24 33 21.| +36 19 | 30 | 16 ‘| +30 
| a a 9 | 
92 23 40 | 224 “36 203 “B4 174 | -30 114 | -26 35 Ze “36 20 “30 164 | -80 
96 24 40 | 283 36 218 | -84 18 “30 12 26 87 25 “36 21 “30 17 “30 
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SECOND LONGITUDINAL NUMERAL 
L x (B + D). 


Fore and Marn Shrouds 


STANDING 


B44 


RIGGING of SAILING VESSELS. 


sao| 4-0f 2h |-4 of 23) 5 of 8 


—land cap and cap 


” ” 


Chain plates 


” ” 


“ “ Lanyards (hemp) 3} 34 4 4} 44 
rs » Rigging screws, diameter at bottom of thread 1} 1} 1} 13 | 14 
i . Rigging screws, diameter of pins ... P| 1 1 1k 1} | 12 


5 of BE | 5 of By | 


6200 7100 8000 9000 | 10000 
| 


Inches, 


TABLE 51 


(See Continuation.) 


11400 12800 | 14200 

— 

Size. Size. Size. 

tecs| NO qaghea| NO anche, 

| 5 of 83) 6 of 4 | 6 of 44 
and cap and cap and cap 


ed 
ms | 
cu 
= 


” ” 


Topmast backstays ... rc 


of 23 | 2 


~~ 
c 
— 
bo 
wh 
bo 


bo 


of 


Top-gallant backstays 


bo 


” 


LS a 
bo 
bo 
an 
bo 

S 
bo 

a 


” 


” 


Lower stays ... 


eee 
bo 


” 


” 1 


Topmast stays ans 


” ” 


Top-gallant stays 


bo 


” 


~ 
bo 


we 
i 
aw 
bo 

ret) 


Mizzen Shrouds 


of 


»  ‘Topmast backstays 


»  Top-gallant backstays ... des ace 


» Lower stays 


1} 13 14 1§ 13 
2 | a of | ak 


1- 


»  ‘Topmast stays ... 


»  ‘Top-gallant stays 


Bosstray Bar 


Chain 


Bowser? Shrouds (chain) 


bo 


7 6 9l 
g/2 4 2 2 » 25 
Pallas , > ‘ 

s|2., 3 2 » 3t 


a) 
bo 
be 
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STANDING RIGGING of SAILING VESSELS. TABLE OL 


(Concluded. ) 
SECOND LONGITUDINAL NUMERAL | 

L x (B+D). 15600 17000 18400 20000 21900 27200 
Jo. SU | aro, BO ne, SMR | wo. pele | No oohee | MO anohen. | MO ealeed 
Fore and Mary Shrouds | 6 of 44 | 6 of 44/6 of 42/6 of 45/6 of 5 |6 of SE|G of BF 

—-=— oS _______ and eap ————/and cap and cap land eap and cap and cap and cap 
| 
if » Chain plates... wn 2 23 | 24 23 2k 26 23 
ae = Dead-eyes ... ase bia Pes ee) Sa hese 1134 x 63 12X7 a — a ar 
- »  Lanyards(hemp) ... 0 66. eee wee, by 53 6 — — — — 
Pa » Rigging screws, diameter at bottom of thread | 13 13 1% 17 2 23 2} 
| 

4 x Rigging screws, diameter of pins ... a 14 1% | 1 13 1} 1g 2 
=r se Topmast backstays ... 3 of 4¢| 3 of 44/8 of 48/8 of 44/3 of 5 | 3 Of 5¢ | 8 of BF 
” “3 Top-gallant backstays ee fe iB PO ee ee 3/2, Sh.) 2 » Shi Ss ee 
ie 6 Mwwer'slayas, a 0 Gs ee al Bey AE PR ae bt | 2 , 5 

— | f = = 
re »  Topmast stays ot x Sy | 2. Sb) 2 AE 2 ee 45)2 4, 8.1 ieee oe 
= a —E ahs = — el — ae ~ 

71 i Top-gallant stays... hee aes aa 3 3} | 3h 33 34 41 4} 


| 5 of 8415 of 83)5 of 4 5 of 44 |5 of 4¢ | 5 of 42815 of 4h 


Mizzen Shrouds 
and cap —- 


and cap ————-|and cap ———— |and cap 


and cap 


and cap 


,,  Topmast backstays ... ee aes re 18 » S18 » SEIS » £18 > 44/8 — 40) Bee eee 


»  Top-gallant backstays ... re ne a |2 » O12, 2/2 , 2212, 2)2 > S12 gate 3t 
,, Lower stays 2 , S12 4 SETS » 4 |2 » 44/12 » 9b) ee eee 


»  Topmast stays ... 


a Weenie stays ne = = ape Ea 2} 23 28 25 3 33 3} 
Borstay Bar ... re ES me oe ay Pa a 33 ‘ ai j 33 4 4g 4} 
i nh ; Pin 24 25 23 Qt 3 3} 3} 
Alita = rugs AO ag wire Me a SS 2 1a er eer a 21, 24 
eee (chain) i “a re si | 2 of 24/2 of 1 | 2 of 1 | 2 of 1p) 2 of lye] 2 of lye] 2 of Iy% 
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ANCHOR CRANES. TABLE 52 


OUTREACH OF CRANE. 
WEIGHT 


pag ia Feet. Feet. | Feet. Feet. Feet. | Feet, Feet. | Feet. 
9 10 | rs 12 13 14 15 16 
INCLUDING : e u | 
STOCK. | DIAMETER OF MAIN POST AT DECK. 
| 

a Cwte. 7 o- | Inches. | Inches, Tnches. Inches. | Inches. Inches. Inches. Inches, 
20 6 6} 64 63 63 7 74 » Th 
25 6} 63 7 7t 7t 7h 74 8 
30 if 7} 7y Te 74 8 8} 8} 
35 74 1} 1% 8 8 8} 8} 82 
40 7h 74 8 8} 8h 8t 9 9} 
45 8 s} 8h 83 9} 94 93 
50 | 8} 8} 8} 9 9} 93 93 10 

a —_—_|—_____—— | 2 = S| sees 
DBD | 8} 83 9 9} gh 93 10 10} 

i es A 
60 | 8% 9 9} 9} 93 10 10} 103 
CORRESPONDING DIMENSIONS OF MAIN POST, TIE RODS AND JIBS. 
i Inches. Inches, Inches. | Inches. Inches. | Inches. Inches. | Inches, | Taches, Inches. 
Diameter of Main Post at Deck...) 6 64 | Tie. e Ss Ath St 9 9} 10 104 
| er Ne ae 4 
“as aa ri ‘ oy 
| TEER eg ee hie armen be Le 1% | 2 | & 24 | 93 ot 26 23 2 
! Jib (Diameter at Middle) ... ...) 3 3} | 34 33 4 «| 504d 44 | 4% 5 
| | 


Where two tie rods are fitted the diameter of each is to be three-quarters that of the single rod required. 


TABLE OF EQUIVALENT SIZES. 


Ins. | Ins. | Ins. | Ins. | Ins. | Ins. | Ins. | Ins. | Ins, | Ins. | Ins. | Ins. | Ins. | Ins. | Ins, | Ins, 


5t | 5+ | 5316 | 6 | 64 | 62 | 7 | 74 | 74) 72] 8 | BE] 8S 


DIAMETER IN INCHES Ins. | Ins. | Ins, Tus. | Ins. | Ins. | Tus, 
AT DECK OF SOLID 


WROUGHT IRON DAVITS 3 8} | 34 | 33 | 4 4} | 44 
OR OF MAIN POSTS | | 
| 


oo 
ed 
ou 


OF ANCHOR CRANES. 


DIAMETER AND THICKNESS 
IN INCHES OF APPROVED 
WELDLESS DRAWN 
STEEL HOLLOW BOAT 
OR ANCHOR DAVITS. 
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1 aed ANCHORS and CHAINS for STEAM VESSELS. TABLE 53 
aa ; : (See Continuation. ) 
g ANCHORS. CHAIN CABLES. 
a Piven | Bower Anchors. [ Stream Anchors. a: aos ’ 
_ ® EQUIPMENT insertea a maa Ex Stock. Stooklesa, a=) es Stock. gt ee ee 
n =< — 3 —i — aes = 
ee ot ag Collec- Collec- || | Mint- | Proved to Breaking Lactate 
Column 7. Bowers. | Stream. | Weight.| Test. tive | Weight.| Test. tive |Stream,| Test. |Length. mum | Statutory Test. Weight, 
Weight. Weight. | Size. Test. 
Cwts. Tons. | Cwts. Owts. Tons. Cwts. Cwts, Tons. Fms. | Inches, Tons, Tons, 
‘ 3000 a 1 3h) 538 7 45 | 643 83 f) — | 120 1} oi | 12k 
| 3600 b 2 1 44 | 633 8h St] 733 | 10h] IF] 335] 120) 48} 103 15} 
4200 c 2 | 1 | 5 | 7] 10 | 6E}- 838] 124] 12) 40 | 185) $8 | 11s | 17 
4800 eS 2 1 5 | 8 114| 7k} 9% | 144) Ot] 438] 165] 34] 13% | 208 
5400 e 2 1 65 | 838] 18 8} | 10s5 | 16¢] 23] 5a | 165) 48] 153] 287% | 
6000 f 2 1 7t| 9 | 144| 9 | 11%] 18 | 8 | 5Ee] 165] 1 18 27 
6700 g 3 1 8} | 105 | 234 |} 10} | 12x | 294] 34 52D | ng 1x, | 2025 | 380s 
7400 h 3 1 Oe ie 28% | 124 | 14a’ | 355} 4 6x | 195+] 1% | 224 844 
8100 a 3 1 11} | 1833 | 38h | 145 | 16s5 | 413 | 44.| 633 | 195 | lye | 258 38 | 
- 8900 ¥ 3 1 134 | 1535 |. 384 | 163 | 18 48 43} 75 | 210 | 1ys | 285 424 
9700 ie 3 1 15} | 16} 43h | 19 | 1933-| 5444 5t] 743 | 210 | 1% | 81 464 
10600. l 3 1 17 | 188, | 48) | 212 | 2138] 60h} 5 8 210 |:13% | 84 51 
: 11600 eh 3 1 18% | 1938 | 534 | 284 | 23% | 66%] 6 8a | 210 | lyse | 374 55$ 
F 12700 n 3 1 205 | 21s | 584 | 25% | 255% | 78 64 | 836 | 210 | 16 | 40% | 58y5- 
13900 0 3 1 | 225 | 2235 | 64 | 28 | 27% | 80 | 7 | 9x’ | 240 | lye | 48x | Gly 
s 15200 p 3 1 24% | 24.65 | 694 | 30% | 29 87 74 | 938 | 240 | 148 | 47355 | 664% 
; 16700 q 3 1 264 | 26 15 83 | 8033 | 94 84 | 1033 | 240 |:144 | 51} 714 
| | 18500 . 3 1 284 | 2748] 81 35% | 3236 | 101 9} | 112% | 240 | 143 | 55% 774 
20600 8 3 1 31 | 2935 | 88 38% | 3448 | 110 | 10 | 12 240 | 14 594 824 
22700 t 3 1 335 | 31go | 955 | 42 | 87% | 1194] 11 | 123% | 240 | 148 | 684 8855 
25000 ‘u 3 1 36 | 8385 | 108 45) | 39s | 128 | 12 | 1833 | 270 | 148 | 67x45 | 9415s 
27300 v 3 1 | 89 | 35x) 111 | 483 | 4135 | 189 | 13 | 1436] 270) 2 | 72 | 100;% 
29700 w 3 1 42 | 3785 | 1194 | 524 | 4338 | 1494 | 14 | 1558 | 270 | 2te | 76x%5 | 107yo 
32200 x oo Ae 1 45 | 89x%y | 128 | 56t | 46¥5 | 160 | 15 | 1639 270 | 276 | 81t | 113% 
84800 y 3 A 48 | 4135 | 1864 | 60 | 48y%5 | 1704 | 16} | 1753 | 270 | 276 | 86% | 12015 
37600 z 3 1 51 (| 48 1453 | 63% | 50g | 182 | 17% | 183§ | 270 | 2ye | 913 | 127¥o 
40400 at 3 A 544 | 45gy | 1555 | 68 | 523% | 1944 | 19 | 1933 | 270 | 23% | 964 134 y 
43200 bt 3 1 | 58 | 478 | 165} | 724 | 55 | 207 | 204 | 219% | 800 | 25% | 101y% | 142y5 
46000 ef: 3 1 614 | 498 | 1755 | 77 | 57% | 2195 | 22 | 225 | 800 | 2yq | 106y%o | 1498 
48800 dt Fa Be 65 | 51 | 185% | 81d | 59% | 232 | 23 | 2335 | 800 | Qn’ | 112y%6 | 157 yo 
51600 et 3 1 | 68% | 5238 | 1954 | 854 | 613% | 2444 | 25 | 2425 | 300 | 24% | 116yo | 1633 
54600 ft - 8 1 72 | 5445 | 206 90 | 63x5 | 2574 | 264 | 26 300 | 248 | 12075 | 169} zi 
57600 | gt : & | a 76 | 56}6 | 217 95 | 65y0 | 271 | 28 | 27x%.| 380 | 248 | 12516 175% | 1200 c 
60600 _ ht 3 1 80 | 5838 | 228 | 100 | 67s% | 285 | 294 | 288 | 880 | 248 | 129% | 181 | 12% ng 
63800 it 3 1 834 | 60st | 238 | 1044 | 6832 | 298 |-81 | 29s'5 | 330 | 242 | 133y5 | 1863 | 1317 
67000 at 3 1 | 87 | 6132 | 248 | 109 | 7032 | 311 | 32} | 3032 | 330 24% | 187y% | 1928 | 1378 je 
70200 kt 8 1 91 | 6333 | 259 | 113) | 723% |-824 | 384 | 3143 | 380 | 244 | 141y% | 1988 | 1440 
73400 lt 3 1 944 | 65s | 269 | 118 | 74 336 | 354 | 323§ | 380 | 3 14538 | 20475 | 1508 ¢ 
76800 mt a 1 | 98 | 6643 | 279 | 122% | 753$ | 349. | 374 | 3338 | 330 | Bye | 149y%o | 20975 | 1568 
80200 nt 3 1 | 1014 | 6738 | 290 | 127 | 7638 | 862 | 89 | 35s% | 330.| 3x | 153 | 215} | 1634 : 
83800 ot 3 1 | 1054 | 69% | 301 | 132 | 7838 | 876 | 40} | 36% | 830 | 3y% | 15775 | 2203 | 1701 Ff 
87600 pt 8 1 | 1094 | 7038 | 312 | 187 | 80s'5 | 390 | 424 | 8738 | 380 | By | 161% | 226y5 | 1769 a 
91600 qt . 3 1. | 118% | 729% [324 | 142 | 8138 | 404 | 44d | 8835 | 330 | 3% | 165; | 231y0 | 1839 Be 
95800 rt 3 je Tihs M7 336 | 1474 | 83y% | 420 | 46 | 3935 | 330 | By | 169% 2365 | 1910 e 
100200 jive Bhs. lo By [ot | 1225 | 7538 | 349 | 153 85 | 436 | 474 | 4035 | 330 | 3yYe 172} | 241 ye | 1983 pe 
a | 105000 tt 8 1 127 | 7645 | 362 | 159 | 8643 | 452 | 49% | 42a | 330 | 3x% | 176y% ) 246% 2057 


fol ‘Where the equipment number lies between any two consecutive numbers given in the Table the equipment is to be governed by the greater, 
ce 


~ 


Ue 1 fag aig Aare sii 53 ; 
“-“"NICHORS and CHAINS for STEAM VESSELS. TABLE 


(Concluded. ) 


HAWSERS AND WARPS. 
STREAM CHAIN OR STEEL WIRE. 


TOWLINE, 
HEMP OR STEEL WIRE. 


| 
one _ | = > 
# EQUIPMENT] Pauir- Chain. Steel Wire. | Hemp. | _ Steel Wire. Hawsers. Warps. 
inserted \ _ —ES eee ail 
NUMBER. caer Length. Minimum Weight. | Lergth ea Hemp. *pieel Hemp. “steal 
| ootamn 7 | aie. | Size. Broekti Size. fine, | Breaking ach. | wumber.| _|_Rope._| wamber. Rope. 
ord ae } Size. Size. Size. Size, 
ee es | es ay PD - a Bt JF (db) () 
Fathoms.| Inches, | Cwt. Cwt. Inches, | Tons. || Fathoms.| Inches, | Inches. | Tons. || Fathoms. Inches. | Inches. Inches. | Inches, 
3000 a | 45 | | 6b! wi—Al| — | 75 | 5k | 2A} 881 90 1 3 —|/—-—|—-|]— 
3600 b 45 | 8 83 | 2 83] 75 | 6 241) 10:8 | 90 1 t —|-jJ-}- 
4200 ¢ 45 Ys 8 | 8&| 2 3-3 | 75 6 | 2t1| 108} 90 1 t —+ | = ee ieee 
4800 | a 45 19 93 | 105 | 2t|| 108] 75 | 6k | 2b|| 108} 90 | 1 4 +} 4 2 
5400 | e€ | 45 | 48 93 | 104 | 2t)| 108] 75 | 7 24) | 13:2} 90 i 5 uwi-— | —- ft 
6000 | f | 45 | aa | 12 | 2kl | 192] 75 | 7 2 13-2 | 90 l bk | 2 —|;—|]-— 
6700 g 60 | 44] 145] 153] 25!] 13-2] 75 7 25) | 13:2] 90 1 by | 2 —-)}—|r- 
7400 h 60 43 | 174 | 18% | -23)| 15:2] 75 | 8 23; | 15:2] 90 | 1 6 t+) — |e 
gioo | i | 6o'| 3% | 20h| 22 | 8 || 186] 75 | 8h | 28|| 152] 90 | 1 | 6 |. 2k | — | — |= 
~ g900 | 7 | 60 | 33 | 20h] 22 | 8 || 186] 75 | Bk | 2%) | 152) 90 | 1 +| 6 PS ae 4 {| — 
9700 | & | 60 14 | 934 | 254] 3ht!| 21-7] 90 | 9 3 || 186] 90 1 6 2} 1 5 | 1 
10600 l 60 14 | 934 | 254] 8! | 21-7] 90 | 9 3 || 186] 90 1 6 2 1 5 | 1% 
11600 | m | 60 45: 97 29 34 | anal 909 | — val 21-7 | 90 1 6 2 1 5 14 
12700 n 75 46 | 34 | 354] 3h|| 25-7] 90.) — 34 {| 21-7] 90 1 6 2 1 5 1} 
13900 0 75 | 1 38t | 414 | 335] 29-3] 90 — | 3t)| 21-7] 90 14) 8 2 1 5 13 
15200 | p | 75 | 1 38t | 4it| 3%!| 293] 90 | — | 3h] 217 | The 8 ie 2+ | 2 rk ba 
16700 q 75 | Ids 43+ | 464 | 4 3822-490. | —— 341 | 257] 90 2 6 2} y 5 1} 
18500 r 75 | Its | 434) 464) 4 | | 33-2] 90 | — 34! | 25-7 | 90 2 6 2} HS 5 
20600 8 75 | lvs | 485] 52 44+|| 36-4] 90 = 4 || 832] 90 2 7 25 2 6 
22700 t 75° | Ife | 484 | 52 4t|| 36-4 | 100 — 4 33-2 |- 90 2 4 24 2) 1 hs 
25000 u 90 | 12s | 514} 62} | 44!) 36-4 | 100 = 4 33-2 | 90 |- 2 7 24 2 6 
27300 | v | 90 | Is | G5t| 69% | 44)| 483] 120 | — | 4 || 382] 90 | 2 | 7 ie 
29700 u 90 | 12; | 65+ | 69% | 44] | 43-3 | 120 — 441 | 43-3 | 90 2 7 24 2 
32200 Y | 90 | Ife | 65 69% | 44) | 43:3] 120 | — | 44] | 433] 90 2 7 24 - 
34800 y 90 | Ive | 72 77 43) | 47-0 | 120 — 43} | 47-0 | 90 71) 3 23 2 
37600 Zz 90 | lve | 72 77 43| | 47-0 | 120 — dV} 52:8 | 90 2 8 24 2 
4oz00 | at | 90 | 1% | 79k| 85 | 5 || 528] 120 | — | 439A] ote] 90 | 2 | 8 28 | 2 
43200 | dt | 120 | Is | 106 | 113t| 5 || 528] 130 | — | 5 || 709 | 100 /},°2 || 8 2 | 2 
46000 | ct | 120 | Ive | 106 | 113t |_5V| 52:8) 130 | — 5¢| | 77-5 | 100 2 8 25 2 
4300 | dt | 120 | 1% | 116 | 124 | 434] 64-6 | 130 | — | 5h) | 84-4 | 100 2 8 2% 2 
51600 | et | 120 | ly; | 116 | 124 | 4%)| 646 |130 | — | 5%]| 844] 100 | 2 8 | 23 2 
54600 | ft | 120 | Ive | 126% | 1354 | 5 70-91 130 | — | 531] 844 | 100 2 8 23 2 
57600 | gt | 120 | 1 | 188} | 1464 | 54: | 844] 130 | — | 64) 11123] 100 | 2 | 8 23 | 2 
60600 | At | 120 | 1% | 188} | 1465 | 54, | 84-4 | 130 -— 64] | 112-3 | 120 74) +8 23 2 
63800. | tf | 120 | Ids | 1494 | 159 5k || 84-4 | 180 — | 6%| |112-3 | 120 9 bls 24 2 
67000 | jt | 120 | 148 | 1593 | 1715 | 5b! | 84-4] 130 | — | 6B! | 112-3 | 120 2 tis 24 2 
70200 | kt | 150 | 144 | 2155) 2313] 6 99-1 | 140 _ 7 | 1180-7 | 120 3 8 23 2 
73400 | It | 150 | 13% | 2314 | 2494 | 6 S| 994] 140 | — | 7 || 130-7] 120 |-3 | 8 | 2 | 2 
76800 | mt | 150 142 | 2485 | 2683 | 6 1 | 99-1 | 140 — 7 | |130-7 | 120 3 8 25 id 
80200 | mt | 150 | 14% | 2484 | 2685] 6 || 99-1 | 140 = 7 | |180-7 | 120 3 8 23 8 
83800 | of | 150 | 144 | 265} | 288 6h 112-3 | 140 —_ 7 | |180-7 | 120 8 8 28 3 
87600 | pt | 150 | 14% | 265% | 288 _ 64 | |112-3 | 140 | + |_7v|130-7}]120 | 3 | 8 24 3 
91600 | gt | 150 | 14% | 284 | 309 64||1123 1150 | — | 8 A} 148-8 | 120 3 8 24 3 
95800 | rt | 150 | 14% | 284 | 309 64 | | 112-3 | 150 — 8 || 148-8 | 120 3 8 28 3 
100200 | st | 150 | 2 | 299k | 330 | “7 | |1807| 150 | — | 8 Yj1ss8}iz0 | 8 | 8 | 2% | 3 
105000 | ¢t | 150 | 2 299} | 330 7 v|180-7] 150 | — | 8 v| 148-8 | 120 3 8 24 Buy 


%* Where the equipment number lies between any two consecutive numbers given in the Table the equipment is to be governed by the a : Z 
(b) 6x 12 Flexible Steel Wire Ropes.  (¢) 6 x 24 Special Flexible Steel Wire Ropes. (@) 6x30 Special Flexible Steel Wire Ropes. 
Tnoyp’s REGISTER OF SHIPPING, LoNDON.—12th December, 1929. : 
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TABLE D4 


(See Continuation.) 


ANCHORS. | CHAIN CABLES, 
Bower Anchors. Stream and Kedge Anchors. 
| EQUIPMENT Stud Chain Cables, 
NUMBER. Ex Stock. 
Stream.| Kedge. || Weight. Oyenne | Stream. ; : Statutory oe ue 
Cwts. Tons, Cwts. | Cwts. Tons, Cwts. Tons. Fms. Inches. Tons, | Tons. 
2100 a 2 1 I 34 538 | 7 3 -- h — 1200 | H | 8 | 128 | 
2500 Tog gh Sl eh em 4t| 6h8 | 8h 1} 3h i | Sa; ee Tg0 12 | 40} CS 
8000 c 2 1 1 5 730 10 14 338 4 -- 135 +3 113 173% 
3400 ie er ae aie, a 5} | 8 11} 1} 318 3 — | 165 14 | 189 208 
3900 e 2 4S 1 6} | sis 13 2 448 | 1 —_ 165 + 38 | 1535 | 2825 
4300 is ES i Gi 74 | 93% 14} 2} yee Se = 165 | 1 18 27 
| 
4800 g 3 1 1 8t | 10g, 23) | 2 5 1 | 3h 165 lye | 20% | 30% 
5300 h wea |) 4 10) 48 28} 33 6fy | 12 | 445 | 195 | Ive | 22% 844 
5900 7 ae Pa 1 17.) 1847 34} 4 Gls Hed aio | 195 | 13, | 252 38 
Beet key | oF aee | oa 1 sak oak |: Fa Poe |b 210 | 14s; | 283 | 423 | 
7100 fe ae a, ea 4 SE | 16Rs 43} | 5} 7h 2h} 6 2105a) . bf, | 81 46} 
7700 l Be V-lagt 17] ted, 48} 5} 73$ | 23 | Sx | 240 | Ife | 84 51 
8400 jean 8 1 1 19 1933 54 | 63 838 3} Sys | 240 1y5 | 372 558 
9200 n 3 1 1 21 2133 60 7} 935 8} 538 240 1fs | 405 | 58y5 
10100 0 3 1 1 285.) 2338 67 8 10s 4 635 | 270 lye > 438% 61; 
11100 P|}|8 | 1°| 1 | 25k] 25% 72 8) | 1038 | 44 | GbE | 270 | 128 | 47 | 66y% 
12300 qd 3 1 1 27% | 2648 79 8} 1033 4 615 270 14 51} 714 
13600 r 3 1 1 30 2833 853 9} 1133 44 T35 270 132 55} 77% 
se od hy S48 5s ee: - - —_— 
15100 $s 3 1 1 32 3035 91} 103 1285 5} 744 270 118 | 593 | 823 
= 16800 | sar 1 | 34 | 8132 97 103 | 1238 | 53 | 73§ | 270 | 146 | 682 88y'5 
18600 | ell Ve Die 1 864 | 33% | 104 11} | 1895 | 53 | 73$ | 270 | WE | 67¥o | 94yo | 
20500 » | 8 | 1 | 1 | 88 | 8438 | 10st. ] 113 | 18% | 53 | 8 270 | 2 72 100% | 
22700 | w | 8 | 1] 1 | 40 | 358s | 114 | 12 | 18K | 6 | 8x0 | 270) 2% | 76% | 107z6 | 
25200 | 2 | 8 | 1 | 1 | 42 | s7y | 1193 | 183 | 15% | 6 | 9 | 800 | 2% | 86% | 120% | 
ela ae Pee Pre | | -|——_ : 
27900 ¥Y | 8 |] 1] 1 | 45 | 89% | 128k | 15t | 1636 | 7) | Ob8 | 800 | 2%, | 96t | 1843 | 
1 + } 1 
30800 z er ee 1 | 48 | 4% 187 | 17 | 18% | 8b | 1033 | 800 | 2% | 1013 | 14235 | 
i | | 


* Where the equipment number lies between any two consecutive numbers given in the Table the equipment is to be governed by the greater. 


~ 


a} 


STREAM, CHAIN OR STEEL WIRE. 
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TOWLINE 
HEMP OR STEEL WIRE. 


ANCHORS and CHAINS for SAILING VESSELS. 


TABLE 5 4 
(Concluded. ) 


HAWSERS AND WARPS. 


HEMP OR STEEL WIRE. 


Length. 


45 


Fathoms, 


Chain. 


Flexible Steel 
Wire Rope. 


Minimum Weight. Length. 
—___—_—————_| Size. |Breaking| 
Size. 
stat | snors | “© | Test 
Link. Link. 
_| (eee 
Inches. Cwt. Cwt. Inches, | Tons. | Fathoms, | 
vs 5} 5} | — = 75 
| | 
x | @) i) —|— |] % 
tc 63 it = a 75 


45 te 93 | 104 
| 45 18 93 | 104 
60 tt | 14h | 153 | 
60 | 143] 155 
60 12 174 | 183 
60 43 | -174 | 18% 


no 


nw 
alco SO 


bo 
re) 


20500 
22700 100 
25200 a | 120 


Hemp. 


Inches. 
5 


Size. 


5} | 


54 | 


Flexible Steel 
Wire Rope. 


Size. Breaking 
(b) Test. 


Inches. Tons. 
13 | 6-4 | 
2 83 
2 8-3 


Hawsers. 


Length Flexible 
ot Hemp. Wire 
Each. | wumber. Rope. | Number. 
Size. 
Size. (b) 
Fathoms. Inches. Tnches, 
90 1 3 ot il 
90 1 3 —- a 
| 
90 1 3 = = 


7 24 | 13-2 
7% | 2% | 13-2 
g | 2% | 152 
s | 2} | 152 
8h | 23 | 15-2 
| 9 | 8 | 186 


90 1 
90 1 
90 1 
90 | 1 
90 1 
90 1 


27900 


_ 80800 z 120 


87 
96 


93 
| 103 


43 


* Where the equipment number lies between any two consecutive numbers 
Luoyp’s RegisTer oF Surprinc, Lonpon.—12/h December, 1929. 


43:3 
47-0 


given in the Table the equipment is to be governed by the greater. 


1 


90 1 


(b) 6 x 12 Flexible Steel Wire Ropes. 


#*sECOND 


_ LONGITUDINAL 


NUMERAL 
Lx(B+D) 


1440 
1710 
1980 


2250 
2620 
2950 


3230 
3510 
3790 


4040 
4290 
4530 


bo Ww bo 


~ bw bo 


bo bo bo 


ANCHORS. 


Weight 


| Bower. Bower. 


EQUIPMENT for TUGS. 


Weight 
Stockless. 


Ist 


Bower. 


2nd 


Bower. 


| Cwts. Cwts. 


Cwts. 


Cwts, 


Fathoms, 
60 
60 
60 


bo bo bo 


bo bo bo 


Minimum Weight. 


Stud 
Link. 


Short 
Link. 


TABLE 5 5 


Cwte. 
18 
144 
145 


17h 
204 


235 


Cwts. 


Fathoms. 
60 
60 
60 


234 


34 


403 


60 
60 
60 


Inches, 


2b 


* Where the equipment number lies between any two consecutive numbers given in the Table the equipment is to be governed by the greater. 
Luoyp’s Reaister or Sutpeinc, Lonpon.—16th June, 1927. 


ORIGINAL 
DIAMETER OF 
CHAIN CABLE. 


Inches. 


MEAN DIAMETER 
REQUIRING 
RENEWAL OF 
deemed CABLE. 


RENEWAL of CHAIN CABLES when WORN. 


nebo: 


ORIGINAL 
DIAMETER OF 
CHAIN CABLE. 


Tuches, 


4 
lye 


MEAN DIAMETER 
REQUIRING 
RENEWAL OF 
CHAIN CABLE. — 


ORIGINAL 
DIAMETER OF 
CHAIN CABLE. 


in the following Table, it is to be renewed. 


MEAN DIAMETER | 


REQUIRING 
RENEWAL OF 
CHAIN CABLE. 


Taches 


143 


TABLE 56 


When any length of a Chain Cable is so worn that the mean diameter at its most worn part is reduced to the size given 


ORIGINAL 
DIAMETER OF 
CHAIN CABLE. 


MEAN DIAMETER 
REQUIRING 
RENEWAL OF 

CHAIN CABLE. 


ee a me ee en 
Luoyp’s Recister or Surepime, Lonpoy.—13th July, 1 


922. 


——————————— 


TABLES 


SCANTLINGS FOR VESSELS INTENDED TO 
CARRY PETROLEUM IN BULK. 


(See pages 75—87) 


The scantlings of sectional materials used in 
the Tables are British Standard Sections. 
Where it is proposed to use sectional materials 
complying with the revised British Standards 
described on pages 411-418 of the Rules, the 
Committee will be prepared to accept scantlings 
for such sections on the basis of equivalent 


strength. 


10 


1l 


12 


13 


14 


LIST OF TABLES. 


Borrom TRANSVERSES ... “ae saa bad 
Sipe TRANSVERSES BELOW SECOND DecK ... 
STiFFENING ANGLES ON TRANSVERSES ve 
Sipe TRANSVERSES IN "TWEEN DECKS axe 


Upper Deck TRANSVERSES IN SUMMER TANKS 


Upper Deck TRANSVERSES IN EXPANSION 
TRUNKS wou way wae ave ae 


Seconp Deck TRANSVERSES ... ee ve 


Borrom LONGITUDINALS WHERE ONE TRANS- 
VERSE IN EACH TANK aes aa A 


Borrom LONGITUDINALS WHERE MORE THAN 
Ong TRANSVERSE IN EACH TANK ... mS 


Sipe LONGITUDINALS WHERE ONE ‘TRANS- 
VERSE IN EACH ‘TANK re Sea He 


SipE LONGITUDINALS WHERE MORE THAN ONE 
TRANSVERSE IN EACH TANK... eee eee 


Rivet ATTACHMENT OF STIFFENING Bars oF 
TRANSVERSES TO LONGITUDINALS ... eee 


BULKHEAD BracKETS TO BorroM AND SIDE 
LONGITUDINALS re 7 He a: 


Upper Deck LONGITUDINALS ... ie a 


Seconp Deck LONGITUDINALS ... sh 


380 


384 


388 


Table 
16 


ues 
18 
19 
20 
21 
22 


23 
24 
25 


26 


27 


28 


30 


RIveTING OF BRACKETS 
TUDINALS + re a uae 


SHELL PLATING ... axe at Bee 


TOPSIDES ... or ved aa ay 


Seconp Deck PLATING ... aca ae 
Deck STRINGER ANGLES ee ar 
KEEL ANGLES ... ste aa ct 


PLATING OF TRANSVERSE 
BULKHEADS ... +, ai aes 


Bounpary Bars to BULKHEADS er 


TRANSVERSE BULKHEAD Wess IN Houp 


To Drck Loner- 


AND CENTRE LINE 


"TWEEN 


IE 


TRANSVERSE BULKHEAD WEBS IN 
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BOTTOM TRANSVERSES. 
SPACING OF TRANSVERSES 8 FEET. 


TABLE i! 


(See Continuation. ) 


Face Bulb Angle .. .. .. .. 


8 x3kx-50 


Saree PLATE MOULDED BREADTH B OF VESSEL IN FEET. 
D AND. _ = = ae 
FACE BAR. 30 32 34 36 38 40 
Feet. Inches, Tnches. Inches, Tuches, Inches, Inches, 
Plate 26 x -36 26 X +36 27 X36 
ol aa 34 x34 x40 3h x 84 x -40 4x3} X-44 
Plate 28 x -B6 28 X +36 28 X -36 29 X +88 
an eee ikstte 2%, 84 x 34 x -40 4x 8h x-48 5 X84 X50 5x3} X54 
Plate 28 x +88 28 X +38 29 x -88 30 X -B8 
BO Fens anes ¢D: |. 5X 8h x -48 5x 3h x4 5X4 X-b4 6X4X +52 
Plate 29 X +88 30 X +38 30 x -B8 
oy A ee BSE RHA BRA X54 6X4X-D6 
Plate 31x -40 
24 Face Angle ., .. 2. ss os os 6X4X-52 
Plate 
26 Face Angle .. 
Plate 
28 Face Angle... .. .. 
DEPTH PLATE MOULDED BREADTH B OF VESSEL IN FEET. 
D AND —_————- = — = 
FACE BAR. 42 44. 46 48 50 52 
3 i _ | ip of : aaa hs 
Feet. Inches, et | Inches, Inches, Inches, Inches, 
op |Z, 82 x -40 83x-40 | 
WOOP ANTE. ccs oe ce cs el CX 4456 6xX4xX-+60 | : 
& 5 os nA 
Py ne baie 82 &-40 33 x -40 34 x -42 
= Face Angle or Bulb Angle 6X4x-58 6x 4x -62 7TXB3EX-54 | 
og | 33 x +42 34 x -42 34x42 | 85x-42 36 x +42 
Face Angle or Bulb Angle 6x4xX-56 6X4 -58 7x84 x-58 8x38hx-54 | 8x84x-56 
eee | 35 x +44 36 X-44 87 X-44 39 X44 
Face Bulb Angle .. .. .. ., 7x38 x-56 8x84 x -52 8x38) x-54 8 x 35 x -50 
) |) a ee tS Se Oe OR - | Soe pas oes: 
30 | e 36 x -44 / 38 x -44 40 X -44 
Face Bulb Angle .. .. .. ... 8x3hx-54 | 8x8hx-52 8 x 84 x -50 
- | Plate 41 X-+46 
32 
/ 
} 


TABLE 1 


(See Continuation. ) 


BOTTOM TRANSYERSES. 
SPACING OF TRANSVERSES 8 FEET. 


Sn ener arene aN 


MOULDED BREADTH B oF VESSEL IN FEET. 4 


—— 


PLATE 


DEPTH. | 
D | AND - 
FACE BAR. 54 56 58 60 62 64 
Feet, Inches. Inches, | Inches, Inches. * Inches, Iuches, 
30 Plate Peis 41 X -46 42 x -46 | 
Face Bulb Angle .. .. .. «| §XB84X-54 8 X83 x 56 
32 Plate ms 42 X -46 43 X -46 44 X -46 Sad 
Face Bulb Angle .. .. .. «| 8X 34X-50 8 X 3} x +52 8X 34x -56 
= ~~ - aL ae | 
34: ae oan 42 X +46 43 x -46 44 X +46 46 X-46 48 x +46 ag» we. | 
Face Bulb Angle .. .. .. .. 8 X 35 Xx 52 8 X35 Xx -54 8x 3h x-58 8x 3h x-56 8 X35 x54 5 « Sas SB. | 
| se (7 me oe 46 X +46 47 X +46 49 X46 50 x -48 
Face Bulb Angle .. .. .. Pi Sas ge 8 x 84 Xx -52 8X 34 x-56 8X35 x54 8 x.8h x 58 
gs | PH tons “Yn we 48 x +48 50 X-48 BAX-48 | 
Face Bulb Angle .. .. .. 8x3} x -56 8X35 x -54 8 X.Bk x “56 
) :, B+ 3a. $2. asin wit 
| 4 
| ao 51x48 B2K48 
Face Bulb Angle .. .. .. .. 8x 3h x “D4 8x3h x56 | 
| 
} Plate ene 53 x-50 
42 Face Bulb Angle .. .. .. .. : 8 X 3b X 56 
j ‘See. 
DEPTH PLATE MOULDED BREADTH B OF VESSEL IN FEET. 
D AND | 
} ZAOB BAP. 66 68 70 72 74 76 
— 
Feet. Inches. Inches. Inches, Inches. Tnobes, < ase 
i Plate as 
86 Face Bulb Angle .. .. .. .. 
/ | 
' 38 Plate oe 53 x -48 54.X -48 
i Face Bulb Angle .. .. .. .. 8x35 x-56 9X34 x -52 
1 40 Plate a 54x :48 55 Xx :50 56 X:50 
Face Bulb Angle .. .. .. . 9X3hX-50 9 X34 x -52 9 X84 x 56 
ag |e < 54x -50 56 X:50 57 X +50 58 x -50 
Face Bulb Angle .. .. .. .. 9X34 X +52 9 X34 X -52 9X 3h x -54 9x 3h x -58 
i 5 x 
| ee ae 55x50 56 X50 58 x +50 59 x -50 One 
Face Bulb Angie .. .. .. «| 9X3bX-52 9X34 x -56 9x34 x -54 9X 3h x -56 9 x 35 x 60 
tL : fas | é | - Ae LS L — 
| ag |e ae 56 x-50 57 X +50 59 X50 60 x -50 61x -50 2X “50 
Face Bulb Angle... .. | 9X35 X-52 9 X34 X-56 9x34x-54 | 9Xx34X-56 9X 3} x -58 9X Bb x 62 
| Pes 4 


Slee came 
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BOTTOM TRANSVERSES. 


SPACING OF TRANSVERSES 10 FEET. 


TABLE 1 


(See Continuation.) 


eee PLATE MOULDED BREADTH B OF VESSEL IN FEET. 
4 AND a ad eB eed ee = as ———4 - 
: FACE BAR. 380 382 84 36 38 40 
Feet, Inches, Inches, Inches. Inches. Inches. Inches, 
Plate 27 X +36 27 X +36 28 X +36 
16 
Face Angle,. .. «| 5X BEX +44 5x84 x-46 5 x84x-50 
18 Plate 28 X +36 29 X -38 30 X +38 31 X +38 
Face Angle... .. 1. us 5 xX 84 X +50 5 x4 xX-52 5xX4X +56 6xX4x-56 
20 WISE h cea ere 30 X +38 30 X +38 32 x -40 82 x -40 
Face Angle.. .. . 5 X4 X-52 6X4xX-5b4 6X4xX-54 6xX4xX-56 
20 PING8 stain 31 X +38 32 x -40 34 Xx -42 
Face Angle.. .. . 6X4X-52 6X4X-56 6X4x-58 
Plate 35 X -42 
24 WOSG ADIOS = gp ita te ae 0s 6xX4X-56 
Plate 
26 Wace Angle .. i. so cas 
Plate 
28 SDORTIERO so. Ga ag) ne i 
, PLATE MOULDED BREADTH B OF VESSEL IN FEET. 
D AND - ~ — ——— —-~- 
FACE BAR, 42 44 46 48 50 52 
Feet, Inches Inches, Inches, Inches, Inches, Inches, 
CT eee Sear) ae 35 x -42 36 X -42 
22 | vace Angle or Bulb Angle.. .. 6X4xX-62 7X3} x-58 
24 Plate Site as 36 X -42 87 x -44 38 X +44 
Face Angle or Bulb Angle...  6X4X+58 7X34 x54 7X8} x-56 
nA @ |r oe tai 36 x42 87 x44 88 X44 39 x 44 40 x -44 
Face Angle or Bulb Angle.. ... 6X4X-60 7x34 x-56 8 xX 3h X +52 8X 34x -56 9x 8h x +54 
28 Plate ‘o 89 x -44 40 x -44 41x -46 42 X -46 
Face Bulb Angle . 8x34x-50 | 8x38hx-54 9x34 x-52 9X34 x -56 
30 Plate = 40 X +46 41 x -46 42 X +46 
Face Bulb Angle . 9x 34 x -56 9 x 34 x -60 


32 


Plate 


-| Face Bulb Angle ee se 0 ee 


43 X +46 
9x 34 x -56 


359 
BOTTOM TRANSVERSES. TABLE L 
SPACING OF TRANSVERSES 10 FEET. (See Continuation. ) 
bahia PLATE MOULDED BREADTH B OF VESSEL IN FEET. 
D AND -——- — — 
PACE BAR. 54 56 58 60 62 64 
Feet. Inches, Inches, Inches, Inches, Inches. Inches, 
30 Plate 43 x -46 45 xX -46 
Face Bulb Angle .. .. .. « 9x 34 X-64 9x 34 x -62 
se (| 44X46 46X-46 | 47X-46 
Face Bulb Angle 9 x 34 x -60 9x384x-58 | 9x38hx-60 
34 Plate 44 Xx -46 46 X -46 47 X -46 49 X +46 50 Xx -48 ST we 
FaceBulb AngleorDonbleAngleye 9X34x-62 | 9xX34x-60 ° 9x34hX-64 9 x 34 x +64 5x4 +52 SE we Sig, 
Shee oe 48X-48 | 49x48 51x +48 52 x +48 
Double Face Angle.. .. .. .. Pe pee 5x4 X-50 5x4 X-52 5K 4-52 5X4 54 
| : 2 2 | ‘ | 
sa |= Me Gs ue 50 x +48 52 x +48 52 x -48 
Double Face Angle.. .. .. .. | 5X4 X-52 5X4x-+52 5xX4%X-56 
| oe ww « SO 
40 Plate 52x -48 538 X -48 
Double Face Angle.. .. .. .. 6x4x-50 6X4xX-52 
42 Plate 54x -50 
Double Face Angle.. .. .. .. 6X4x-52 
aes PEATE MOULDED BREADTH B OF VESSEL IN FEET. 
H 
Di AND — 
FACE BAR. 66 68 70 72 74 76 
Feet. Inches. Inches, | Inches. Inches, Inches, Inches. 
Plate 
36 | Double Face Angle.. .. .. .. 
38 Plate 54x -48 55 x -50 
Double Face Angle.. .. .. . 6X4xX-+52 6X4xX-54 
a | — 
40 Plate 55 xX -b0 56 X -50 58 X -50 
Double Face Angle.. .. .. .. 6 X4X-52 6x4x-54 6xX4x-54 
- = = 
4 Plate 55 x -50 57 x -50 59 x -50 60 x -50 
2 Double Face Angle.. .. .. .. 6X4 +54 6xX4x-54 6xX4x-54 6X4xX-56 
a4. 56 X50 58 x -50 60 x -50 61x -50 62 x -50 
Double Face Angle.. .. .. ..| 6X4xX-54 | 6X4x-54 | 6xX4x-54 6X4X-56 6X4xX-58 
} | 
| ~ | 
4 | Plate 57 x -50 | 59 x -50 61x -50 62 x -50 63 x -50 64 x -50 
6 Double Face Angle.. .. .. .. 6X4x-+54 6xX4x-54 6xX4xX-54 6X4 -56 6X4X-58 6x4x-60 
| J 


yt 
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BOTTOM TRANSVERSES. 


SPACING OF TRANSVERSES 12 FEET. 


TABLE iL 


(See Continuation.) 


MOULDED BREADTH B OF VESSEL IN FEET. 


DEPTH PLATE 
D AND 7 1 
’ FACE BAR. 30 382 84 86 . 38 40 
Feet. Inches. Inches, Inches. Inches, Inches, Inches, 
16 Plate Ge 28 X +36 28 X +36 29 XBR 
Face Angle .. 4... ass 4x 84x48 5xX4x-D4 6 xX4x-54 
18 Plate sikacican anaes 29 X88 30 K*B8 31 +88 32 x -40 
Face Angle or Bulb Angle... 5X4 +56 6X 4X58 6 X4X-62 7x 34x -60 
20 Plate oie RN Ae os 31x40 32 K-40 33 X +40 84% -42 
Face Angle or Bulb“Atigte.. ., 6 X4X-56 6xX4x-60 7X Bk KS 8X 8h x “54 
20 Plate se ueP Re fis ae 82 x -40 33 x -40 85 x -42 
‘Face Angle or Bulb-Atigle.. .. 6xX4xX-62 7X 3} xX 60 Bx 84 x +52 
a eee 7 
24 MBCO) iss sss a SN BB X +42 
‘Face Bulb'Angle .. .. i... BXBh x D4 
cy, or 
26 Face Bulb'Angle .. .. . 
Bite 4. 1... 
28 Face Bulb ‘Angle 
DEPTH PLATE MOULDED BREADTH B OF VESSEL IN FEET. 
> AND = a 
FACE BAR. 42 44 46 48 50 52 
Feet. ; Inches, Inches, Inches, Inches, Inches. Inthes, 
29 PISO pr vol "xs, Yaa wee 36 x +42 87 X 42 
Face Bulb\Angle .. .. .. «| 8X84X-56 8x34 x -64 
oa | me 87 X44 88 x +44 39 x 44 
Face Bulb’Angle .. .. .. «| 8X35 X-54 8x 34x -58 9X Bx +58 
5 —_———_——- —_—— — 
26 Plate Solas se 87 X-44 39 x +44 40 x +44 41 X +46 42 X +46 
Face Bulb’Angle .. .. .. «| (8X34X-56 8x 34 X-56 9x3hx-56 | (9x3}x-+60 9 X34 x -66 
| 
28 Plate 41 X+46 42 x +46 43 X +46 44% -46 
Face Bulb Angle or DoubleAngle 9x 34x -56 9x 34 x*60 9xX3hx-64 » bx x +52 
= | 
= aS 2 ‘aon = a te ee —— 
Plate ocitbei ck S50 oe 42 x +46 44 X +46 45 X -46 
30 F * 
Face Bulb Angle or DonbleAn¢le| 9 X 34 x64 9x3hXx-64 2 bx x +52 
| 4 i © > 
32 2 od oe | 45x +46 
‘Double Face Angle... ob 4 X +50 
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BOTTOM TRANSVERSES. TABLE lL 
SPACING OF TRANSVERSES 12 FEET. (Concluded. ) 


MOULDED BREADTH B OF VESSEL IN FEET. 
D AND 
FACE BAR. | 54 56 | 58 60 62 64 
Feet. * Inches. Inches. Inches. Inches. Inches. Inches, 
30 PIO eee oe te we | 46 X -46 47 X-46 he & 2 abG Mgr wt. | 
Double Face Angle... .. .. .. 6x4xX-5b0 6xX4xX-52 CA ee SD, 6s see Fhe 
32 Re eee teers 46 X -46 48 X -46 49 X -46 Fon #8 4 
Double Face Angle.. .. .. «. 6X4x-52 6xX4xX-50 6X4 X52 C« Ue SK 4 
34 SUNDRY Side ecu asGcextiied acne os 47 X -46 48 X +46 49 X -46 50 X -48 52 X-48 ! 
Double Face Angle.. .. .. ., 6x4xX-50 6X4X-52 6X4xX-54 6X 4xX-+56 6X4x-b6 | 
a ee hee 2 ee 
7 |! 
5g (ne 50 x “48 51x -48 58 x +48 55X50 
Double Face Angle.. .. .. .. 6X4 X52 6X4X-:56 6X4X-58 6X4xX-58 
ga [RM S/ « 43 52x -48 54X48 56X:50 
Double Face Angle.. .. .. .. 7 epg 6xX4xX-56 6X4X-58 6x4xX-58 
40 AN DRT tc i acinine cel voll se dtes 57 X-50 
Double Face Angle.. .. 2... 6X 4X-58 
42 UMNO 08 x hea) tie avalon 58 X +50 
Double Face Angle... .. .. .. 6X4:xX +58 
' 
DEPTH PLATE MOULDED BREADTH B OF VESSEL IN FEET. 
D AND 
FACE “BAR. 66 68 “70 72 74 76 
Feet. Inches. Inches. Inches, Inches. Inches. Inches. 
Plate ° ts 
36 
Double Face Angle.. .. .. .. 
gg | 57 X*50 59 x-50 aie 
Double Face-Angle.. .. .. .. 6X4X-60 6X4 -60 C~ ws 62 
40 we ee Ee, Ere t e D8 X+50 60 X +50 62 x -50 
Double Face Angle.. .. .. .. 6X4xX-60 6X4X-60 6X4X-62 
a2 BMALO Gi, Ane Loved, Satan. bee 59 x -50 61x -50 63 X +50 65 X -50 
Double Face Angle.. .. .. .. 6X4xX-62 6X4xX-62 6X4xX-+62 6X4xX-62 i, 
AA Plate 2. 6. ne oe te ew 60 X -50 62 X-50 64 X +50 66 X -50 68 X -50 
| Double Face Angle.. .. .. .. 6X4X-62 6X4X-62 6 X4X-62 6x4 X62 6xX4x-62 
46 ERO ins ae cs Poe adel 61x -50 63 xX -50 65 X -50 67 X-50 69 X -50 71x-50 
Double Face Angle.. .. .. .. 6xX4xX-62 6X4xX-62 6X4X-62 6xX4xX-62 6xX4X-62 6X 4.x -62 


Luioyp’s Reaister or Surppina, Lonpon.—16th June, 1927. 
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SIDE TRANSVERSES BELOW SECOND DECK. 


SPACING OF TRANSVERSES 8 FEET. 


TABLE 24 


(See Continuation. ) 


DEPTH (da) IN FEET AT MIDDLE OF LENGTH FROM TOP OF BOTTOM TRANSVERSES 
DEPTH. PLATE AT CENTRE TO LOWEST DECK AT SIDE. 
D AND — — 
. FACE BAR, 
7 8 9 10 11 12 13 14 15 
Feet. Inches, Inches, Inches, Inches, Inches. Inches, Inches, Inches, | Inches. 
15 Plate.. .. «| 14-86 14 X +36 | | 
Face Angle .. 3X3 X-+36 8x3 x-36 | | 
——— ees —= — | = ae a —— 
16 Plate... .. 14 X -86 14 X-36 | 
Face Angle 8X3 X-36 3X3 X°36 
17 Plate.. .. .| 14-86 14-36 15 X +36 
Faco Angle ..| 3X3X-36 | 3X3X-36 | 3X3X-36 | 
q 4 = 
18 Pinte ss hi 14 X +36 15 X -36 16 X +36 | 
Face Angle .. 3X3 X36 8x8x-36 (3 X38 xX-36 
came = ce i 
ae: 15X-36 | 15Xx-36 | 16x-86 
Face Angle .. 3X3 X-36 3X3X:36 |3 X38 X-36 
es ne ee Ss oS hs E * 
20 PING) 2 oc oo 15 X-38 16 X +38 16 X +38 | 
Fuss Angie. 3x3x-38 |3 x3 x-88/84x34x-38 | 
91 [men 16 X-38 17 X+38 17 X-38 18X38 | 
Face Angle .. 3x8X-38 |38 X38 x-38/34x3hx-40| 4x84 x -38 
ge [mie 17 X-38 18 X38 18X38 19 X38 | 
Face Angle .. 34 x 34 X +38 | 34 X34x-40) 4x8hx-40 4X 34X-40 | 
23 Plate iste “ui 18 x-40 19x-40 20x-40 | 
Face Angle ., 34x 3x40) 4xX8RXx-40 4X 35X-40 | 
24 Plate... ss « 20 x -40 20 x -42 21x -42 
Face Angle .. 4X84x+40 | 4x85X-42 | 4X84 Xx-42 
5 Plate... .. 20 X +42 21x -42 22 x -42 23 x +42 
Face Angle .. | 4xB84x-42 | 4x8hx-42 | 4x 84x42 | 4x34 X-42 
we yi z 4 » lagiaedacd | t seeoaes: 2h ae 
| 
26 Plate.. .. 22 xX -42 23 x +42 24 X -42 
sing? cs 4XB4xX-42 4x8hx-42 | 4x 34X-42 
7 | Plate.. .. 23 x -42 24 Xx -42 
| Face Angle | 4x 84x-44 | 4x 8hx-44 
| Plate. .. 25 x -44 
28 | 5 
-| Face Angle 4x34 x-44 
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SIDE TRANSVERSES BELOW’ SECOND DECK. 
SPACING OF TRANSVERSES 8 FEET. 


TABLE re 


(See Continuation. ) 


FACE BAR, 


DEPTH (d) IN FEET AT MIDDLE OF LENGTH FROM TOP OF BOTTOM TRANSVERSES 
AT CENTRE TO LOWEST DECK AT SIDE. 


16 


PIRGB ws sx ac 


Face Angle 


PIAt@ cy. tex an 
Face Angle .. 


Plate .. .. « 
Face Angle .. 


Plate .. 2. 0. 
Face Angle ..! 


Inches, 


24 X -42 


“| 4h x 84 x +44 


18 19 


Inches. Inches. 


20 21 22 


Inches, 


25 X +44 


| 44 X 85 X44 


25 x 44 
4} x 34 x -50 


25 x -44 
4} X 84 X46 


25 x +44 
5 x84x-50 


26x46 | 
5 x3hx-50) 


26 x -44 
44 x 34 Xx -46 


26 X -46 
5 x3hx-50 


27x46 | 27%x-46 
|5 xX 84x -50 | 5b x 34 x -52 


25+ 
Si2+ dhs $2 


Jou “6 


2H « #6 
G* 322s S2, Ge. 82s oe 
edt tes At Bor 


26 x +46 
5 xX3hx-52 


27x-46 | 28x-46 


5k X 84 X -52 | 54 xX BE x 52 


29 x -46 
6 X34 xX -52 


Ag+ hth | Jom #6 


& 8% Bua 


Plate... .. « 
Face Angle ,. 


Z2y¥s we 


i 
| 
{ 


28 X +46 29 X -46 
05% BEX 00 | SEX OS X50 


G« 8/46 Sia| ox Ws © Sin | 


30X46 
6X3 X-54 


29 x -46 
6x384x-54 


Plate... .. ». 
Face Angle .. 


| 29 X-46 


| 5b x 84 x -52 


30X46  381%-46 
6xX38hX-56 6 X3hX-56 


30 X -46 
6 X34 Xx -52 


Plate... .. . 
Face Angle .. 


PIOGO ss, os) xe 
Face Angle .. 


80x46 
5} x 34 x -50 


30 x -46 
6 X84 x-54 


31x -46 32 x -46 
6xX34xX-54 (6 xX8hX-54 


33X46 
6 x3}x-54 


31 X +46 
6 X34 x -52 


32x -46 32x -48 
6X34x-52 6 x8hx-54 


— 


| | 
33 X +48 
16 X384x-54 


31 xX -46 32 X +46 33 X +48 
6x3hx-54 | 6X3hX-54 1/6 X84X-54 


IAGO... “cn e 
Face Angle .. 


34 X +48 
(6 xX8hx-54 


33 X +46 
6X 34 x -54 


| 
34X48 
\6 x3hx-52 


84X48 
6 x3hx-b6 


Plate... . 


Face Angle .. 


34X48 
64 X 34 X -52 


RIS 6 ‘ce! Fue 
Face Angle . 


~ 


| 85x-48 
64 X 34 xX -54 


36 X-48 
(64 X84 X54 


RIREO 00- 200 
Face Angle ., 


| 386x-48 
64x 84 X-56 


DEPTH. 


Feet, 


33 


34 


35 


36 


37 


38 


39 


40 


41 


DEPTH (a) IN FEET AT MIDDLE OF LENGTH FROM TOP OF BOTTOM TRANSVERSES 
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SIDE TRANSVERSES BELOW SECOND DECK. 
SPACING OF TRANSYERSES 8 FEET. 


TABLE 2 


(See Continuation. ) 


PLATE AT CENTRE TO LOWEST DECK AT SIDE. 
AND — 
FACE BAR. 
25 26 27 28 29 80 81 82 33 
* Inches, Inches, Inches, Inches, Inches, Inches. Inches, Inches, Inches. 
Plate... .. .. 
Face Angle ., 
Pinte 0. 2c on 
Face Angle .. | 
Plate .. 1. in 
Face Angle ., | 
Plate... .. . | 
‘Face Angle .. 
. mi | 
Plate.. .. ..| 86X°48 
Face Angle ..)6 X34 X-60 
} | 
7? 
Plate.. .. «| 36X°48 
Face Angle .. 64 x 3} x -60 
; 
Plate... «| 37X48 37 X48 
Face Angle ..| 64 x 35 X-58 | 64 X34 x -60 
Piate.. «| 87x48 | 38x48 | 39X-48 
Face Angle ...65X4 X-58/6)X4 X-58| 64X4X-58 | | ) 
| 
= = = : 
Plate... «| 38X48 38 x 48 B9X-48 | 40X48 | ) 
Face Angle ...64X4 X-56 64xX4 X-60) 64X4X-60) 64x4Xx-60 
Plate... «| 88X48 -| 89x48 40 x +48 41x -48 42x 48 | 
Face Angle ...64X4 X-58)6)xX4 X+58|.64x4Xx-60 | 64xX4X-60 | 64x4x-60 
PS eh ees a . mas i - - | ae a aa 
Plate... .. 39 X +b0 40 x +50 41 x-50 42 x +50 43x50 | | 
Face Angle 64x4 x-60| 64x4x-60 | 64x4x-62 | 6hx4x-62 | 64x 4x-62 | 
Sey 40 x +50 41 x -50 42 x -50 43 x +50 44 x -50 
Face Angle .. | 64x4x-64 | 64X4x-64 | 64x4x-64 | 64 X4X-64 | 65 X4X-64 
ae Sea Ye bE Cine 2 —t 
Plate... «| 42 x +50 43X-50 | 48x-50 44 x -50 45 x -50 
| Face Angle .. "64 x4x-62 | 64x4x-62 | 64xX4X-68 | 64xX4Xx-68 6) x4x-70 
Plate... 43 X-50 44 x -50 45 x -50 46 X +50 47 x -50 
Face Angle ».. | 6bx4x-68 | GX 4x-70 | GhX4X-72 | OHX4X-74 | 6X 4X-76 
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SIDE TRANSVERSES BELOW SECOND DECK. 


bEPrTH (@) iN FEET AT MIDDLE OF LENGTH FROM TOP OF BOTTOM TRANSVERSES 


SPACING OF TRANSVERSES 10 FEET. 


TABLE 2 


(See Continuation.) 


PLATE AT CENTRE TO LOWEST DECK AT SIDE. 
AND = 
| 
FACE BAR. ; 
7 8 9 10 11 12 18 14 15 
Inches. Inches. Inches, Inches, Inches, Inches. Inches: Inches. Tnches, 
Plate.. .. «| 14%-°36 14 X-36 | 
Face Angle ..| 3X3 X-36 8X3 xX -36 
Pishal es sca: 14 X-36 14 X-36 
Face Angle ..| 3X3 X-36 3X3 X-36 
Plate.. .. --| 14-36 15 X -36 16 X +36 
Face Angle ..| 3X3X-+36 3x3 xX-36 3X3 X+36 
PINGS esa 15 X-36 16 X-38 17 X-38 
Face Angle .. 3X3 x-36 8x3X-38 18 X3 X-38 
Plate... .. .. 16 X-38 17 X38 18 X +38 
Face Angle .. 8x3xX-38 | 3x3x-88 |3 x3 x-38 
Pista <= -<o- 17 X38 18 X38 18 X *38 
Face Angle ..| - 8X3 xX-42 3} x 3} X+38| 4x 35 x38 
Piste... sca 18 X-38 19 x -38 19 X-38 20-38 
Face Angle .. 8x3x-42 |8)x3hx-3B8| 4x34 x-38 | 45x35 x-38 | 
Pins oh ee 19 X38 20 X +38 20 X +38 21-40 
Face Angie .. 84 x 34 x-40| 4x35 x-38 | 45x 3h x-40 | 44 X34. X-40 
PIMGG coi xe od 20 x -40 21x -40 22-40 | 
Face Angie .. 4X35 X-40 | 45 x 35 x-40 | 43 x 35 x -40 
OTe 22 x -40 22 x -42 238 X -42 
Face Angle .. 44 x 84 x-40 | 45 x 34 x -42 | 45 x 34 X44 
Platé.. .. ..| 22 x -42 23 x -42 24 K-42 25 x +44 
Face Angle .. 4} x Bh x -42 | 44 x 8h x -42| 44 x Bh X42 | 4b x BEX “dd 
ss | e. 
PlatO..< 05.4 | 24-42 25 K-42 26 X-44 
Face Angle .. 43 x 84 x -42 144 x 3h x42 | 44 X 85 X 44 
be 7 = : } « fa _ 
Plate... 4. 25x44 | 26X-dd 
Fiice Angle ., |44 x34 X4415 X84 -44 
Plate... .. 154% | 2O* oe 
Face Angle .. B¥2. AS XB8RX-44 


LY» Fas bow eee 
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SIDE TRANSVERSES BELOW SECOND DECK. TABLE 2 
SPACING OF TRANSVERSES 10 FEET. (See Continuation.) 
DEPTH (d) IN FEET AT MIDDLE OF LENGTH FROM TOP OF BOTTOM TRANSVERSES 
PLATE AT CENTRE TO LOWEST DECK AT SIDE. 
DEPTH. 
D AND 
; FACE BAR. 16 a hy g 18 19 20 21 22 23 24 
ati te 3" SS ee ———e 
Feet. Inches, Inches, Inches. Inches, Inches, Inches, } Inches, Inches, Inches, 
@ [rien 26 X44 | | 
2 Face Angle ..| 5 x34 x -44 
eae ea | 
oy Plate.. .. «| 27X44 27 X-44 
Face Angle ..)5 X34 X-44| 54x34 x-48 
og [me - 27 x-44 27 X +46 28 X-46 
Face Angle ..|54X35X-44/6 x34X-50| 6x34 xX-50 
TE oe 28 X +46 28 X +46 29 x +46 29 x -46 ; Bs we Sie we 
Face Angle ..| 54 X34 X:44|6 x34X-50| 6X34X-50 | 6X34X-56 bia. I2r Se 
so |!" ° 28 X46 29 x +46 30 X-46 31 X-46 
Face Angle .. 6 X8}x-52| 6x34x-52 | 6X85 X-54 | 64x34 x-54 | 
gi |" 30 X +46 31 X-46 81 X-46 82 X-46 
Face Angle .. 6x3hx-50 | 6x34x-54 | 64x34 Xx-56| 64x 4-60 | 
ull eaalaamalats 31-46 32 X-46 82 x -46 83X46 
Face Angle .. 6X84x-56 |6hx4 x-56| 64x4X-60 | 64X4X-60 | 
33 [Tee = 32 x +46 32 x -46 83x-46 | 84X-46 | 85X-46 
Face Angle ..| ‘ 6X8hxX-54 |6hxX4 X-58| 64x4x-60 | 64x4X-60 | 64 X4x-64 
34 [men 33 X-46 34 X-46 34x46 | 85x-46 
Face Angle .. 64 x4 X-56| 64x4x-60 | 64X4X-60 | 64X4x-64 | 
35 Plate... .. « 33 X-46 84xX-46 | 85x-46 | 86X-46 37 X +46 
Face Angle .. 6kx4 x-56| 64x4x-60 64 xX 4X-62 64 x4x-62 | 65 x4x-62 
—— — |__| 
36 ee eed : 85x-48 | 86x-48 | 36 X-48 87 x-48 
Face Angle .. 64 x4X-58 | 64 x4x-60 | 64x4x-64 | 64x4x-64 
ees a8 fe = = om | a 
37 Mates. 42 86x-48 | 387xX-48 | 88x-48 
Face Angle .. 6h xX4X-62 | 64X4X-62 | 64 X4X-62 
38 Plate.. .. «.| | 38 x -48 | 88 x -48 
Face Angle 64x4X-62 | 7 X4X-62 
go |r -| | 88x-48 | 39Xx-48 
Face Angle ... 64xX4x-64 | 7 X4X-62 
eee eee as | ae ses _ 
Ve eer | 89xX-48 
40 Face Angle ..|” 7 X4x-64 
| | \ } 
SSS sss lls UllSStSS L 
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SIDE TRANSVERSES BELOW SECOND DECK. 
SPACING OF TRANSVERSES 10 FEET. 


DEPTH (d) IN FEET AT MIDDLE OF LENGTH FROM TOP OF BOTTOM TRANSVERSES 


TABLE Pe! 


(See Continuation. ) 


= PLATE AT CENTRE TO LOWEST DECK AT SIDE. 
AND * aan 
D j | 
FACE BAR. 
25 26 27 28 29 380 31 32 383 
Feet. Inches, Inches, Inches, Inches. Inches, Inches, Inches, Inches. Inches, 
Plate... .. «. 
82 Face Angle .. 
a | = = = = 
ee eee 
| 33 Face Angle .. 
| = ee : 
PAM ig. ge. 5s 
| 34 Face Angle .. 
. 
Plate... .. « 
35 Face Angle .. 
Piste. sc? os 38 x -48 
36 Face Angle .. 6} x4X-64 
RINGS ga os. 3 88 X -48 
37 Face Angle .. 65 xX4X-66 
38 Plate.. .. .| 39-48 39 X-48 
Face Angle .. 7 X4X-62 | 7X4X-64 
39 Plate.. .. ..| 89xX-48 39 X +48 
Face Angle .| 7 X4X-64 | 7X4X-66 
40 Plate... .. .. 40 X -48 40 X +48 41xX-48 42x -48 
Face Angle ..| 7 X4X-64 | 7X4X-66 | 7X4X-66 7X4X-68 
41 Plate... .. .. 40 X-48 41X-48 42 x-48 43 X -48 44 xX +48 
Face Angle ..| 7 X4X-66 | 7X4X-66 | 7X4X-66 | 7X4X-68 | 7X4X-70 
42 Plate 53-424 41-50 42 x -50 43 x -50 44x -50 45 X -50 
Face Angle .. 7X4X-68 | 7X4X-68 7X4X-70 | 7X4X:70 | 7X4X-72 + 
43 Plate.. .. 42 x -50 43 X -50 44 xX +50 45 X +50 46 X +50 
Face Angie 7X4X-70 | 7X4x-70 | 7X4X%-72 | 7X4x-74 | 7X4X-74 
44 Plate .. .. 44x -50 45 X +50 45 X +50 46 X -50 47 X -50 
Face Angle 7X4xX-70 TX4X*72 7X4xX:-76 7X4X°:76 7X4xX-76 
45 PIS Fie, 45 x -50 46 X -50 47 X-50 48 x -50 49 X -50 
Face Angle ., 7X4xX-°74 7X4X-76 7X4xX-76 7X4X-76 7X4X-78 


ee 
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SIDE TRANSVERSES BELOW SECOND DECK. 
SPACING OF TRANSVERSES 12 FEET. 


TABLE 2 


(See Continuation. ) 


/ DEPTH (d) IN FEET AT MIDDLE OF LENGTH FROM TOP OF BOTTOM TRANSVERSES ) 
PLATE | AT CENTRE TO LOWEST DECK AT SIDE, 
AND | x z " aa = 
CE 3 
sie ea ” 8 9 10 11 12 13 um | ae 
ae | . 
Inches. Inehes, Inches, Inehes, Inches. Tnches, Tnehes. | Inehes, | Inches. | 

Piste... ..| 15-36 15 X36 | | 

Face Angle ..| 3X3X-36 | 3X3 X-36 

— — —_ 

Plate.. .. ..| 15-36 15 X-36 

Face Angle ..| 8X3 X-36 8x3 x-36 

Plate.. .. «| 15-38 16X38 17 X38 

Face Angle ... 8X3 X-38 8x3x-38 3X3 X-38 

att” eee 16 X-38 17 X-88 18 X88 

Face Angle .. 8x3 x-38 8x3x-40 |8 x8 x-40 

Piat@cc oe 17 X +38 18 X+38 19 X-88 

Face Angle . 8x3x-38 | 83x3x-40 |35x34x-38 

Plate... 19 X-38 20 X +38 20 x +38 | 

Face Angle ., 3X8x-40 |3}x3hx-38| 4x34 x-40 

| 2 

7) ene 21 x-40 21 x-40 21x -40 

Face Angle .. 34 X84 x-40| 4x84 X-40 | 45 x 34 x -42 

te a 21-40 22 x -40 22 x -40 23 x40 

Face Angle . 84 X84 X-42| 4x3hx-40 | 44x35 x-42 | 44 x 3h X-42 | | 

Pa as cecad 22 x -42 23 x +42 24 x +42 

Face Angle ..| . 4X85 xX-40 | 44 x 84x -42 | 45 x85 x -42 | 

70 eae 24-42 | 24x-44 25-44 

Face Angle ., 44 X8hX-44/5 X3BhX-44) 5X Bh Xd 

aia. a5. 24x +44 25 x +44 26x44 | 27 x-44 
Face Angle ..| 5 x8hx-42/5 x3hx-44) 5X84 X-44 15 XBh X44 

_ — — —_ —_ | a =< —_ | == ee 

in ae ' 26 +44 27 X +46 28 x -46 
Face Angle .. 5 XBhx-44) 5 X8hX-46 5 XBEX-46 
[Plate .. 27-46 | 28X-46 
| Face Angle 5 X3h x-48 | 54x35 x -46 
| 

Plate .. .. | | 29xX-46 
Face Angle | oe oe 


| | 


SIDE TRANSVERSES BELOW SECOND DECK. 
SPACING OF TRANSVERSES 12 FEET. 


DEPTH (d) IN FEET AT MIDDLE OF LENGTH FROM TOP OF BOTTOM TRANSVERSES 


TABLE Pa 


(See Continuation.) 


PLATE AT CENTRE TO LOWEST DECK AT SIDE. 
DEPTH. - aes . —— 
D AND 
FACE BAR. | 16 17 18 19 20 21 22 23 24 
Feet, Inches, Inches, Inches, Inches, Inches, Inches, Inches, Inches, Inches, 
Plate... .. «| 28X-46 | 
26 
Face Angle ..| 54 x 34 X-48 | 
ov Plate.. .. .| 29-46 29X46 
Face Angle .. 54 x 34 X-46 6 x84 .x-50 
gg | Fite + 29 x -46 29 x -46 30 x -46 
Face Angle .., 5} X34X-48/6 X3$X-54/6 X34X-54 
gg |Fste- «| 80X46 30 x -46 31X-46 31x -46 
Face Angle ... 54 34X-46/6 X3hX-54/6 X34X-54| 65X35 X-58 
30 Plate... .. .. 30 xX -46 81x -46 32 x -46 33 X +46 33 X -46 
Face Angle .. 64 x 84 x -54 | 64 xX 3h x -54 | 64 X35 X-58| 64 X4X-56 | 7X4X-62 
a1 | Bites 32 X-46 33 X-46 33 x -46 34x -46 35 x -46 
Face Angle . 64 x 34 X-54| 64 X34 X-56| 64 X4X-58 | 7X4x-62 | 7X4X-62 
ge | Fates + 33 x -46 34 Xx -46 34 x -46 35 x -46 
Face Angle .. 64 X 34 X-58| 64xX4X-58 | 7x4x-64 | 7X4X-66 
gg | Riten + 34 x -46 34 Xx -46 35 X +46 36 X-46 37 X-46 
Face Angle . 65 X35X-58| 64X4x-60 | 7x4x-62 | 7x4x-64 | 7X4X-64 
34 | Fate + 35 X-46 36 X-46 36 X 48 37 X-48 
Face Angle . | 64xX4xX-60 | 7xX4x-62 | 7X4X-64 | 7X4X-64 
| ERE eae = ea 
35 | Fisles 35 x -48 86x-48 | 387%x-48 38 x -48 89 x -48 
Face Angle .. 65 x4x-60 | 6X4x-62  7X4X-62 | 7X4X-62 | 7X4X-66 
ge | tien 36 X-48 37 x -48 38 x -48 38 X48 39 X-48 
Face Angle .. 64x4x-60 | 7x4x-60 | 7X4X-60 | 7X4X-64 ) 7X4X-68 
Plate... .. 88 x -48 39 X-48 40 X-48 
37 Face Angle .. 7X4X-62 7x4xX-64 7X4X-66 
Plate n> Hs, vs: 40 X +48 40 X48 
38 Face Angle .. 7X4X-62 7X4xX-64 
Plate... | 40 X48 41-48 
39 Face Angle .. 7X4xX-64 7X4xX-68 
eb | 41 X-48 
40 Face Angle .. 


AAA A RG AA NR Ra a mS NE ARE A 


7xX4xX-70 
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SIDE TRANSVERSES BELOW SECOND DECK. 
SPACING OF TRANSVERSES 12 FEET. 


TABLE 2 
(Concluded. ) 


FACE BAR. 


Plate .. .. 
Face Angle 


Plate .. .. 
Face Angle 


Plate .. .. 
Face Angle 


Plate .. .. 
Face Angle 


FIRGs oe 3s 
Facs Angle 


Plate .. .. 
Face Angle 


Plate .. 
Face Angle 


| 
Plate .. ..| 


Face Angle) 


| 42 X48 | 


25 | 


Inches, 


DEPTH (d) IN FEET AT MIDDLE OF LENGTH FROM TOP OF BOTTOM TRANSVERSES 
AT CENTRE TO LOWEST DEOK AT SIDE. 


26 


Tnches, 


27 


Inches, 


40 X +48 
7X4X-68 


40 X -48 
7X4xX-70 


41 X +48 
7X4X-70 


41 xX -48 | 
7X4X-72) 


41xX-48 
7X4x-72 


28 


Inches. 


29 


Inches, 


Inches, Inches, 


41X-48 
7X4X°74 | 


7X4x-70 


42 X -48 
7X4 °74 


43 X-48 
7TX4X°74 


42 <-50O 
7x4X-70) 


Plate .. .. 


Double } 
Face Angles 


Plate .. .. 


Double 
Face Angles, 


| 5xBhx-50 | 5x 84x -50 


43 x -50 
7X4X-72 | 


44 x +50 
7X4x°74 


-—_—_____|-— 


43 X +50 


44 X -50 


"44x +50 


5X 84 x-52 


| 


| 5x 35x +52 


Liorn’s Recister or Sarpprne, Lonpon.—5dth March, 1925. 


44 xX +48 
7X4xX-76 


45 x -50 
7X4X-76 | 


—--- | 


45 x -50 


45 x -50 
5x34 x-D4 


| 5X 84x +54 


45 X +50 
7X4xX:-78 


46X50 | 


| 5x3hx-52 


46 X +50 
5x34 x-54 


47 X +50 


47 x -b0 
5x 34x -56 


| 5h x 84 x -54 


47 X +50 
5 x'Bh x +52 


47 X +50 
5} x Bh X-56 


47 X -50 


49 x -50 
5} X 85 x -58 


48 X -5O 
| 5k x34 X-56 


47 x -50 
5} X 34 X +54 


48 X -50 49 X -50 50 x -50 51 xX -50 
54x34 x-54 | 5EXBEX-5E | 54X84X-58 | 6X34X-58 


TABLE 3 


STIFFENING ANGLES to TRANSVERSES. 


STIFFENING ANGLES. 


DEPTH OF BOTTOM TRANSVERSE. 


Inches, Inches. 


a 


Not exceeding 30 


Pen ie 


6X3 X 38 


~ 


a 


6 x 34 Xx -40 


9 gpepewaneeutggitntintrenrdasnennipmgnegungtsinn emgmmainacrgip ante tnamamgaainnre 
: - roan rope ~ : 
ar’ A L 7 
iJ f 


Wa 


r 


enero een rk 
ye 


DEPTH OF SIDE TRANSVERSE. SHORT STIFFENING ANGLES. | LONG STIFFENING ANGLES. 


Inches, Inches, | Inchus, 


Not exceeding 18 3 +B <x=36 5x38 X +36 


24 3 18. 4288 6x3 X 38 


34 x By x -40 


34 Xx 84 x 44 


Luoyp’s Reaister or Surppinc, Lonpon.—dth March, 1925. 


SIDE TRANSVERSES 


372 


in 


"TWEEN DECKS. 


TABLE 4 


(See Continuation. ) 


SPACING OF TRANSVERSES. 
i ae ees Ce Sy cee comune art = s 
PLATE 8 10 12 
AND = se r — art ti? eh ee ett = “~ —ee 
FACE BAR. HEIGHT OF bigs ee 
Feet, Tet 4 = Feet. Feet, Feet. Feet. Feet, Feet, Feet, 
7 8 9 7 8 9 7 8 9 
Inches, Inches, Inches, Inches, Inches. Inches, i Inches, Inches, Inches, 
Plate .. .. 13 X-36 13 X +36 13 X-36 14 X-36 14-36 14X36 | =14X-36 14 X-36 14 X-36 
Face Angle ../3 X38 X+36/38 X38 X-86|8 X3 X-36/3 X8 X-86/8 x8 X-36/8 X38 X-36/8 x3 x-36/8 x8 x-86/3 x3 X-86 
— : —|- } = 
Plate.. .. ..| 18X-36 13 X +36 18 X +36 14 X-36 14.X-36 14X-86 | 14x-36 14 X +36 14x -36 
Face Angie ..|3 X83 X-36/3 X8 X-36|8 X3 X-36|38 X38 X-86/3 X8 X-36|3 X38 X-36/3 x8 x-86/3 x3 x-86|/3 X38 X-86 
oer Saba ee a ee een 
| 
Plate.. .. ..| 13X-86 | 13X-36 13 X +36 14X-36 14 X-36 14X-36 0 14. +88 14X°38 | 14X-38 
Face Angle ..|3 X83 X-36/3 X38 X-36/3 X38 X:36/3 X38 X-36/3 X38 X-36/3 X38 x-36/3 x8 X-88/3 x3 X-88/3 X38 x-88 
zs ou aA I Sead ee hm fate 4 or Bea 
Plate.. .. «| 18X-36 13 X +36 18X-36 | 14x-38 14 X-38 14X-38 | 14x-38 14x -38 14 Xx -38 
Face angle .|38 X8 X-36/38 X38 X-36/8 X8 X-36/3 X38 X-38/3 x8 x-88/3 x8 X-38/)3 x3 X-38/3 x3 X-38/3 x3 x-38 
Plate.. .. ..| 14X86 14 X-36 14 X-36 14 X-38 14 X-38 14X-38 | 14X-38 14x +88 14 X-38 
Face Angle ..|8 X3 X-36/38 X83 X-86/8 X38 X-36/3 X38 X-38/3 x8 x-38/8 x8 X-88/3 x38 x-38/3 x3 x-38/3 x3 x-38 
Plate.. .. «| 14X-88 14 X-38 14X-38 | 15x-38 15 X-38 15X-38 | 15x-38 15 X +38 15 X-38 
Face Angle ..|3 X3 X-38/3 X38 X-38/3 X38 X-38/3 X38 x-88/3 x8. X-38/38 X8 X-38/3 x3 x-38/38 X38 X-38/3 x3 X-38 
Plate.. .. ..| 14X+38 14 X-38 15X-38 | 15x-38 15 X-38 15X-38 | 15x-88 15 X-38 15 X-88 
Face Angle ...3 X3 X-38/3 XB X-38/3 X38 X-38/3 XB X-38/3 X83 x-38/3 X38 x-38 3 x3 x-88/8 X38 x-38/3 xB x-38 
Plate... =| 14X+38 14 X-+38 15 X +38 15 X-38 15 x -38 15X-88 | 15X-38 | 15x38 15 X-38 
Face Angle .|3 X3 X-38|3 X38 X-38/8 X8 X-38/3 X38 X-88|3 x3 x-38|3 X38 x-38/3 x3 x-38/3 X8 X-38/3 x3 x-38 
Plate.. .. ..| 14X-38 15 X-38 16X-88 | 15X-38 16 X +38 16X°388 | 15x-38 16 X-38 16 X-38 
Face Angle ..| 34 X 34 X +38 | 34 X B4 X +38 | 34 X 34 X -38 | 34 x 84 X38 | 34 x 34 x -B8 | 3b x Bh X +38 | 34 X 34 X-B8 | BE X34 X38 Bh x Bh x -BB 
Plate .. 15 X 88 16 X-38 17x38 ‘ff 15x-88 16 X-38 17 X-38 15 X-38 16 X-38 | 17 X-38 
Face Angie ..| 34 X 3h X +38 | 34 x 34 X -38 | 34 X 34 x -40 | 34 x 84 X-B8 | 35 X 35 X-B8 By X 3b X40 | 34 X Bb X-40 | BY X BY X40 | 3} X 3h X40 
- : — si = a es Fo ss = eee ae 
| 
Plate .. 16 X+38 17 X-88 18 X +38 16 X-38 17 X-38 18X°38 | 16x-40 17 x -40 18 x -40 
Face Angle ..| 34 X 3h x -40 | 34 x 34 X-40 | 3h X 34 X-40 | 3h x 84 X-40 | 34 x 3h X40 | 34 X84 X-40 | 34 x84 x-40 | 34X35 X-40 | 3h x 3h X-40 
—_ aE _ = pneiccemm —_ if — = a : aie — 
Plate... 16 X +38 17 x -40 19 x -40 16 X-38 17 x -40 19x-40 | 16X-+40 17x-40 19 x-40 
Face Angle ..| 34 X 34 X +38 | 34 X34 x -40 | 34 X34 x -40 | 34 x 34 x-40 | 34 x 34 x -40 seattle balibnkaties 3h X 84 X-42 | 34 x Bh x 42 
Plate... | 17X-40 18 x -40 19X40 | 17x-+40 18 x-40 19X40 17 x-40 18x-40 | 19x-40 
Face Angie ..| 84 X 3h x -40 | 34 x 34 x -40 | 34 X 34 X-40 | 34 x 84 x -42 | 84 x BE X -42 | 34 x 84 X+42 | 84 x 84 X-42 | 34 X 34 x -42 | 34 x 34 x -42 
——-- |-. | ef ——————————ee =|| —_ —_ eee A a _ SS 
Plate.. .. ..| 17X-40 18 x -40 19x-40 | 17x-40 18 x -40 19 x -40 17 X-40 18 x -40 19 x -40 
Face Angle ..| 4 X 84 X-40 | 34.34 -40 | 34 x 3h x-40 34 X84 X-42 | 34 x 34x -42 | 34 X84 x -42) 34 X34 Xx -42 | 35 x Bh X-42/ 34 x Bh X42 
Plate.. .. «| 17 +40 18 x -40 19x-40 | 17x-40 18 x +40 19 x-40 17x-40 | 18Xx-40 19 x-40 
Face Angie ../ 34 x 34 X -40 | 34.3} X-40| 84 x 3h x-40 | 34 X34 x -42 | 34 X34 X-42 | 34 x Bh X-42 | 84 X34 X-42 | 34X35 X-42134 x3) X42 
a Late =, Rae ee eS SS ! vasa (iif aS oe 
Plate.. .. ..| 17X-40 18 x -40 19 x -40 17 x +40 18 x -40 19 x -40 17x40 | 18x-40 | 19x40 
Face Angle ..| 3} x 34 x -40| 31X31 x-40 Sk x 8h x -40 | Sh x 84 x -42 Bh X 3h X-42 | Bh x Bh X42 | BX Bh X42 | 3h XB} X42 Bh X Bh XA 


A 


SIDE TRANSVERSES 


373 


in 


"TWEEN DECKS. 


SPACING OF TRANSVERSES. 


TAB 


(Concluded. ) 


ie 4 


HEIGHT OF 


"TWEEN DECKS. 


34x33x-40 


| 3h x Bh x-40 | 84 x34 x-42 


FACE BAR, 
Feet, Feet, Feet, Feet. Feet. Feet, Feet, Feet. Feet. 
j 8 9 7 8 9 7 8 9 
Feet. Inches, Inches, Inches, Inches. Inches, Inches, Inches, Inches. | Inches, 
31 | Plate... «| 17X40 18 x-40 19 x -40 17x-40 | 18x-40 19 x-40 17 x-40 18x-40 | 19x-40 
Face Angle ..| 35 X 85 X-40 | 34 X 3} X-40 | 35 X34 x 40 | 3h x 3h x -42 | 35 x 35 x -42 | 84 X34 x -42 184 x 84 x-44| 84 x B4 X44 | 34 x BEX -44 
vis “+. |—— = Bi * PSN rs | 
go |e ~ | 17x-40 18 x-40 19x -40 17 x-40 18 x -40 19 x-40 17 x -40 18 x-40 19 x -40 
| Face Angle .. 3 X34 X40 | 3434-40 | 34 x 84 X-40 | 84 x 84 x-42 | 35 X34 X42 | 34X34 x -42 | BEX Bh X-44 BEX BEX 44 BY XB X Ad 
gg |---| 17 x-40 18 x -40 19 x-40 17 x -40 18 x-40 19x-40 | 17x-40 18x-40 | 19X-40 
Face Angle ..| 35X34 X 40/3}x3}x-40| 3} x3} x-40 | 34 x 34 x -42 | 34 x 84 x-42 | 84 x 84 x -42 | 34 X34 x -44| 34 X34 x -44 | 3h X 84 X-44 
— _ \- — j —— --— —— 
eg |S et AT RO AOR AD 19x-40 | 17x-40 18X40 | 19x-40 | 17x-40 18 x -40 19 x-40 
Face Angle ..| 34 x 34 X-40 | 34 X34 x -40 | 34 X 34 x -40 | 34 x 34 x -42 | 35 x 84 X-42 | 85 X34 x -42 | 84x85 x-44| 85 x Bh X-44 | 85 X35 X44 
| / 
Re eae 18 X-40 19 x-40 20 x -40 18 x-40 19 x -40 20x-40 | = 18x-42 19 x -42 20 x +42 
Face Angle ..| 31 x 34 x -40 34 x 34 x -42 | 34 x 84 x -42 | 35 x 84 x -44| 85 x 3h x -44| 85 X35 X-44 


ag. | ee ol 18 eas 19 x -42 20 x -42 18 x -42 19 x -42 20xX-42 | 18x-42 19 x -42 20 X+42 
| Face Angle .. 34 X 3 X42 | 32X35 X-42 | BEX BHX-42 BEXBEX-44 BEX Bh X-44| 39% 34 X-44/ BEX Bh X44 | 34 X34 X-44 | 34X35 X44 
7 | | | = 
OE bee es CL 19 x -42 20x-42 | 18x-42 19 x -42 20 x +44 18 X-44 19 x-44 20 x +44 
Face Angle ..| 34 X 84 X-42 | 35X38} X-42 | 34x 3h x-42 | 3h x 34x-44/ 34x34 X-44 | 35X34 X-44 34X35 Xx -44| 34 X3}x-44/4 XBEX-44 
= = ————— 
eA Buh aes Bi CaS 19 x-44 20x-44 | 18x-42 | 19x-44 20X-44 | 18X-44 19x -44 20 x +44 
Face Angle ..| 34 X34 X-44/34X3)x-44/ 35X34 x-44 35X35 x-44|35x3}x-44/4 X35 -44/34X35X-44/4 x85x-46/4 X34 X-46 
| | | 
= 7 = | } —- |- 
| 
Plate... «| 18X44 | 19X-44 20 x -44 18X-44 | 19X-44 20x44 18X-44 19x-44 | 20x-44 
89 | 34 beisl bl sipteoe. ; “al & eh: “46 | : 34x46 | 44x38) x-46 
Face Angle ... 34 X35 X-44/3)X35X-44/4 XB5X-44/4 X35X44 4 X3EX-46/4 XBRX-46 4 X3BEX-44/4 X3RX 46 
| | 
| : Pa a ee eS | Si ne 
ag | Pstes | 18X44 19 X-44 20 x +44 19 x-44 20 x 44 21x-44 | 19x-44 20 x +44 21x-44 
Face Angle ..|4 X34X-44/4 X8}X-44/4 xX3hX-46/4 X34X-44/4 X34X-46/ 45x34 x-46) 45x35 x-44| 4b x 3h x46 | 45 x 8h X-48 


\| 


Plate.. .. ..| 18X-44 19 X-44 20 X +44 19 X-44 20 X-44 21xX-44 =| «19X44 20 x -44 21xX-44 

Face Angle ...4 X3hX-44/4 x8)x-44/4 x35x-46/4 xX3}x-44/4 x34x-46| 44x35 x-46 | 44X34 x -44 | 44 x Bh X-46 | 45 X84 X48 
i : pares i aes 

Plate.. .. .| 18-44 19 x -44 20x-44 | %19x-44 | 20x-44 21x -44 19 X +44 20 x -44 21x +44 

Face Angle (4 x8}x-44/4 x8$X-46)4 X8hX-44/4 xBhX-46 | 4b x34 X-46 | 45 xX BX -44 | 45 X BE X46 | 45 X85 X48 


4 X85X-44 


| 


Lioyp’s REeGistER oF Suippinc, Lonpon.—dth d/arch, 1925. 


7 tages Regie ee Se 19 x-44 20x44 | 19X-44 20 x-44 21x-44 20 X +44 21x44 22 x +44 
DT ste isan AEX BEX 44 | 4EXShX-44 | 4EX BH X46 15 XBEX44L|D XBEX-AG)D XBEX4G)5 XBHX-4O)5 X3RX-46/5 XBhX 48 
Plate.. .. | 18X-44 19 x-44 20 x +44 19-44 20 X44 21-44 20 x +44 21x-44 22 x -44 
Osea heal 4x Bh xX-44 4}x35X-44/ 44x Bh X46 5 XBEX-44 5 XBEXAL|D XBEX4G/D XBEX-46)5 X3BEX-46 5 XBRX-48 
| | | | ke oF = | ie: a — = 
Plate... «| 18 X +44 19 x -44 20 x -44 19x-44 20 x-44 21x-44 | 20x-44 21x-44 22 x +44 
‘at a 44 x 8h x-44|44x3}x-44/ 45x35 X-46)5 X34X-44/5 XBRX-44/5 x 8h X46 15 XB3hX-46 5 XBEX-46/5 X35 X-48 


ers ales 


Attlee’ hance /F 


é” 


foley 


ece 


kela 


Fal 


-Rutthvasd tthe Atte o- 


BREADTH 
OF SHIP. 


UPPER DECK TRANSVERSES. 


TRANSVERSES 


PLATE AND 


IN SUMMER TANKS, 


SPACING OF TRANSVERSES. 


TABLE ° 5 


FACE BAR. 


Face Bar 


Plate 


Face Bar 


BREADTH 
OF SHIP. 


B. 


| Face Bar 


See eae 12 x -40 : 
4 xX 38hX- 


12 


Ag Sx SE “38 2-/of 


Inches, 
ll X +38 
By X 83 X 40 zen 


11 x -38 

34 X 84 X 88 242 
11 x -40 

4 xX 85 xX +40 25.) 


12 x -40 


43 “: 3% X 40 Bol 


Pista Sa eeeaoe 18 X -40 


| 
| 


WANS) BALE eb cel ou 5 xX 8h Xx- 


TRANSVERSES 


PLATE AND 


14 x -40 
5} x 8h X -46 


IN EXPANSION TRUNK. 


SPACING OF TRANSVERSES. 


TABLE 6 


FACE BAR. 


Feet, 


Inches. 


Piste hee. es yen ee 10 X +36 
Breadth of Flange .. 


‘Plate 


| Breadth of Flange *. 


Breadth of Flange .. 


Plate 


| Plate 
| Breadth of Flange .. 


BREADTH 
OF SHIP. 


| Plate 


| Face Bar 


Breadth of Flange .. 


PLATE AND 


FACE BAR. 


Tnehes. 


BINtG 50 pose cores 12 X -88 
35 x 33 x: 


Mme et a 14 x -40 


| Face Bar 


| Plate 


Face Bar 


| Plate 


Face Bar 


12 


Inches. 


14 X -40 


Inches. 


16 x -40 


5 xX Bh Xx: 


18 x -40 
6 xX BEX: 


60 gf J4 


20x +40 
6 XBR x: 


24 X -42 


6 X BEX -70 @. 1 


Plate 


Face Bar 


26 x +44 
64 X 35 X -60 


| 
Sibu 


Luoyn’s Register or Surippinc, Lonpoy.—5th March, 1925. 


28 Xx +44 
65 X By X- 
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BOTTOM LONGITUDINALS where ONE TRANSVERSE 


in each TANK. TABLE & 
SPACING OF TRANSVERSES 10 FEET. (See Continuation.) 
sisaot MOULDED pEpra D oF VESSEL IN FEET. 
LONGITUDINAL 
NUMERAL r ey 
5 5 16 16 17 18 19 20 | 21 | 22 
A Inches, Inches, Inches, Inches, Inches, Inches, Inches, Inches, 
3000 || 9X84xX-50 | 94x8hx-46 | 94x3hX-48 | 94x34 x-50 
| Jo 20 i _ 95 22. Jo ad 7s re. fi aes 
. 
4000 | 94x84 x-50 | 94x3}x-52 | 10 x84x-46 | 10X34X-48 | 10X34X-52 | 
22-f 3S 20) die 2s yas 25 $2 | fh 
5000 | | 9x8) x-56 | 10 xB} X48 | 10x8}x-50 | 10xBhXx-~54 10hxB}x-48 | 10} xB} x-50 
ees : ; 2 -oSt Ze fs of di | th So | apo 2h-50 
6000 10X34x-54 | 10x384x-58 | do eek: = 104 x 3} x -54 
% So | 2y-25°| 0 24.50 
7000 4 10} x 85 x-54 | 11 x8$x-48 
A 24-50 3° Ge 
i] 
8000 
ee | | 
9000 | | 
10000 | | 
: | | 
11000 =| V | 
ee MOULDED DEPTH D OF VESSEL IN FEET. 
LONGITUDINAL 
NUMERAL P , — 
Ex D Fit PR 24 25 26 27 | 28 29 / 30 
————————E | ! = |- — 
A Inches, Inches, Inches, Inches, Inches, Inches. | Inches, Inches, 
6000 | | 10 X84 X 56 | 11 X34x-50 
a | Esa ae? eae ary | | 
7000 | 11 X8}X-50 | 11 xX84X-54 | 11 x34X-56 
| ia "ene ee dn-Ge a = ; 7 
g000 || | 11 x3hx-54 | 11x 34x-48 | 115% 84x-50 | 114x3}x-52 | 115 xB) x-54 | | 
| 92-40) St | Kyo JH IO ISGO | are as _ IPF 
| 
9000 | 114 x3} +52 | 114x84x-54 | 115x385 Xx-56 | 114x35x-58 | 
—-|| “ = IS" be _tegeo| deo CHO RFs} 564 
_| 10000 4 | 114.x 34 x-56 | 114 34x-58 | 114 x84x-60  12x3hx-54 | 
1 4 =| BOO) 5 N= Ie Zia = Pe GOs ES ee pee ee 
11000 Max the: te 12x3}x-56 | 12x38}x-58 
| ars . E rR : ty go vo oe 
12000 | | | / | esis | 12x 8h x-62 
| | / ] obo B+? 
; ae | _ a= Ma 4 
13000 | | | 12x 8hx-66 
aod | | ee ae ee 2 oe wer 
14000 || 
| 
aaa Ba ee amide 
15000 Vv, | 


377 


BOTTOM LONGITUDINALS where ONE TRANSVERSE 
in each TANK. TABLE 8 | 
SPACING OF TRANSVERSES 10 FEET. (See Continuation. ) | 


gitaate MOULDED pEpro D oF VESSEL IN FEET. 
LONGITUDINAL Bs 
NUMERAL 


L xD | 33 34 | | 37 


<-— —— — — — OHANNELS — — — ——-—-> | BULB ANGLES 


Inches, Inches, } Inches, Inches, Inches, 5 Inches, 


11000 12 x 34 x -60 


12 x 34 x 34 x -50 | 
Ee ee | 


12 x 34 x 34 X -50 | 12 x 34 x 84 x -54.| 12 x 35 x 84 x -56 
= 45-o4 tire |" A VS tg |. Ce d Re 


14000 12x 8k x 84 x-56/12x34x3hx-58 12X4K4X-52 | 


_ 4S beg) Ab Ze ASO 


12x4 x4 X-52) 12X4X4X-54 | 12K4K4X-56 | 
_4¥bp\_ ___ wh Se | HG-3e | 
| 

12X4xX4xX-56 | 12X4x4%X-58 | 138X4x4x-50 

Lp gv SOL | Slee 

13X4xX4xX-52 | 13X4X4xX-54 | 18X4xX4xX-56 

S3- be SSO SL 

(18K4X4x-56 | 138xX4x4x-58 

| SHO I-So 


| 
18x4xX4x-62 
| VES 


15000 


16000 


17000 


18000 


19000 


FIRST MOULDED DEPTH D oF VESSEL IN FEET. 
LONGITUDINAL 


NUMERAL = 
LxD 38 | 40 | 41 42 43 


Inches, ‘ Inches, Inches, Inches, 
13 X4X4xX-58) 
Lb-f0 


17000 


13X4X4X-60, 14x 4x 4x50 
S¥SO S$ bo | 


13X4xX4xX-6414x4x4*x “bd 14X44 +56) 


19000 


20000 


js w fo\ 


bGo 


14X4X4X-56 14K4K 4X +58 15 X4K4X-52 | 
o Ge |_ _ S¢o! : 


21000 14X4X4X-62 15X4x4X-56 15xX4xX4xX-58 


btwo| ba 


me 
|15X4xX4x-60 15xX4x4X-62 dea 
4X8} x-44 
Yop __J2-3 0} cy 


16X-44 | 
x . 
15X4X4X-66 4x 8h x4 
| 16x-44 16} x-44 
Batiste. 46 4X34 x -46 


ian 44 | 17xX-44 17 x +44. 
a 46 | 4X85x-46 | 4x85Xx-48 


22000 


23000 


24000 


25000 


17hx-44 | 17hX-44 
4x3hx-46 | 4x84xX-48 


PLATE & FACE BAR | <-—-————— — CHANNELS - —- — — — —-—-S 


26000 


The Scantlings of the Bar connecting the built type of Longitudinal to the Shell are to be the same as the Face Bar but the thickness 
of the Shell Bar need not exceed °50 inch. 
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BOTTOM LONGITUDINALS where ONE TRANSVERSE 


in each TANK. TABLE 8 
SPACING OF TRANSVERSES 12 FEET. (See Continuation.) 


FIRST | MOULDED DEPTH D oF VESSEL IN FEET. 
LONGITUDINAL ‘ at gh 


162C«|sti(ita 1828] “19'- ~ He “Bo 


| * Inches, Inches, Inches, Inches, Tuches. Inches, 
11X3hX-48 | 11 X34X-56 | 115x385 x 48) 115 x 3h x- ‘52 
gajiuo af dela a St) oe 


| 
| 11X84 X-58 | 114 x 8h x -52| 114 x 84 x -56 | 115 x 3h x -60| 12 x3} x -50 
wo I. a stze Ae Tle te FS) B70, = 


114 x 35 x -56 11h x 3x 20 it X84 X-50| 12x 34x -54 | 12x3hx- 12 x 35 x -60 
RIO + of Ja. 25 99720. WIS te £2 


12 x3$x-54| 12x38}x-58 | 12x34x-60 | 12x34x3hx-50 
|\Fie luene oe TY go 


| 12x8hx-64 | 12x35x8hx-54 
4460 ‘ 


| 
| | H 
| 


<- — — —-BULB ANGLES-— - —-—> 


Go ORAENETA) =o | 


MOULDED DEPTH D oF VESSEL IN FEET. 


23 | | 265 27 


| 
| 
| 
= 


Inches, | 
| 12x 84 x 84 x +50 
Lio 


eG | 
eee: 54/12 x84 x 3h x-56! 12x4x4x-50 | 
web)’ Sel we Fo\ 


[| sh +58) 12 X 84x BEX +60] 12x4x4x-54 | 12K4X4X°56 | 
_bbte| ss b-00| OF Fl 443) 90.9 


19x4 x4 x +54 12x4x4xX-58 12x4x4xX-60 13xX4x4x: 50 | 13x4x4x-52 
a aE A 1, ee es | ee Yl eaten es SF Oe| YF Ae 


12x 4x4X-64 | 18x4x4xX-52 18 x4x4x-54 138 x4x4x-54 
F260) ae yy 7-2 (eee Sy FO) 


| 18x4x4x-54 | 18X4X4x-56'| 18K4x4x-58 
Su GO| ISSO Sb $0) 


13x4x4x-62 
ITS 


12000 


———-— CHANNELS ——~— 


13000 


14000 


“15000 \ | 
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SIDE LONGITUDINALS where ONE TRANSVERSE 


is 


ie 10 


FITTED in EACH TANK. TAB 
SPACING OF TRANSVERSES 10 FEET. (See Continuation, ) 
FIRST DISTANCE, IN FEET, OF LONGITUDINAL BELOW UPPER DECK AT SIDE. 
‘LONGITUDINAL IN "TWEEN 
2 * DECKS. 
LxD 10 12 14 16 18 20 22 
: Inches. Inches, Inches, Inches, Inches, sae “| Inches, | Inches. 
3000 A| 6 X8 X-B4 | 64X8 X-88 | 7 X38 x-40 
| PLE ea & ss EE, é ae ae 
4000 ||| 6 x3 x-36 | 7 x8 x-36 | 7 x8 x-40 
| was) _fre 40: be, tes 
5000 || 6 x8 x-88 | 7 x8 x-38 | 7 x8 x-42 | 7x3 x-46 | 
ad Li ek ABR? ES a /o'be LI 08) ee 
6000 64x38 x-36 | 7 X83 x-40 | 74x38 x-40 | 8 X8 x-40 | 8 x8 x-44 
petten = | ISS) _____-_—co-b¢ 42-50 a)? ne 27) = br 
7000 | 64 xX84X-36 | 7 x34x-42 | 72x8hx-40 | 8 X33Xx-40 | 84 x3hx-40 | 84x34 x-42 
| Lo LE {a ft: Met) Mes. Le So! 
| | | 
8000 | | 64xX38hx-88 | 7 x8hx-44 | 7}X8)X-42 | 8 X8EX-42 | 84xXBhx-40 | 8hX84Xx-44 | 9 XB4X-40 
nH fo _ Weg. L268 bygc$\ MIS 4 gs Z eee ET 
9000 64 X34X-38 | 7 X34x-46 | 74 x8Ex-44 | 8 XBEX-42 | 84xBhx-42 | 8EX34X-46 | 9 X8RX-42) 9 xBEX-46 
ea £40 \_ __ #Io /2-Go Me Le So /y- 20) LESS 4G-IS 
10000 64 x 34 x -40 THR URSO8S 74x33x-46 | 8 X85x-44 | 8hx3hx-42 | 8hxX3EXx-46 | 9 85x42) 9 xBhX-46 
Qos 2-0Sf 14 -¥5, le $0 47 20 __ 9 £8 | _ ee 
11000 7 X834x-40 | 7}x84x-38 | 8 x3hx-40 | 8 X3hX-46 | 8EX3BRX-44 | 9 XBEX-40 | 9 XBEX-44 | 9 XBEX-48 
| £0.60 12-05 ay LEDS |. Me $6) LE SO 14-20\ 19.289 198 
12000 || 7 x8kx-40 | 72x383x-40 | 8 x38}x-40 8 X3,x-46 | 85 X35 x-44 | 9 x35 x-40 | 9 x8hx-46| 9 x384x-50 
(Beat 10.00 sd Jo |\___ te 18") If o$| oat __ 4850 Lg SS 236 
13000 | 7 x8hx-42 | 71x8}x-40 | 8 x3hx-42 | 8)x31x-40 | 8h x3hx-46 | 9 xBhXx-42 | 9 X85X-46 | 94x84X-42 
Cy ae lo #g /2-Je\_ Me we. Mo 15 \_ /220|_ ggg 2 
A : 
14000 || 7 x3hx-42| 75x33x-42 | 8 x8ix-42 | 8}x38}x-40 | 84X34 X-46 | 9 x3hx-42 9 X34x-48 | 9x3) x-44 
=f Ee ad IN” M06) Me 1$)_ 120) SSS 19. $3) med. 
15000 3 7 x3kx-42 | 7hx34x-44 | 8 xB8bx-44 | 8ExB)x-42 | 9 xB4x-40 | 9 xBRXx-44 | 9 XBRX-4B | 94xXB4X-44 
ie ) 40 $3 /2-GO)\_ Le AS 46 £0) 16 0} 19-20 /¢. 83} BIS 
| 
16000 | 7hX34x-40 | 74X8Lx-46 | 8 X8EX-44 | 8x8} x- see | 9 x8hx-40 | 9 xBhx-44 | 94x84x-42 | 95 x85X-46 
a | bp te aig Me YS LE SO" /g.de} a) ry od 
ss | 
17000 | | 7&x8hx-40 | 74X84x-46 | 8 xB8hx-46 | 84X8)X-44 | 9 xXBhX-42 | 9 X8EX-46 | ObxBhx-42 | 94x35 x-46 
| | __ 2°39 __ 78 /$ 08" K9S 19 9S. a$5| dots|___— se GS 
18000 || 7hx8hx-42 | 8 x8bx-40 | 8$x85x-40 | 8)X3}X-46 | 9 XB4X-44 | 9 X34 x-42 | 95 X84X-44 | Melted 48 
h bs ais}. a 1blf SSE 14 Le | 20. $4 3 ss" | 4263 
19000 7k X34 x-42 | 8 x BL x40 84 xB4x-42 | 8kX8Ex-48 | 9 xBhX-44 | 94 x 84 x -42 ithe To 94 x 34 X-48 
: [25} Met be $0\_ 19. $4 (@20\ “fs | H- 35 22-$0 
20000 7hx8hx-44 | 8 x8hx-42 | BExBbx-44 | 8} xXBEX-48 | 9 XB4X-46 | 94x34 X-42 baat “46 | XE 
/2-Go a.” anne 2 7) ___ pF Z 19 $$ | Zo 5s" 2278 
21000 ||| 8 x8}x-40 | 8 x3}x-42 | 81x8}x-44 | 8)x8}X-50 g 9 9 XX 48 dane Oy” | sole “AB | “oh xh x-50 
se LL af Me 1§\ te us} BS JD 19-SS| _ 44 IS" | 22° jo) 27-f§- 
| ‘ 
22000 ||| 8 x3hx-40 | 8 x8}x-44 | 8}x8}x-46 | 9 xB}xX-42 | 9 xBhX-48 | aKmx: 44 | satisie 48 94 X Bh X +50 | 
_ ES i eee Me YS} /¥24_ SFG" iat, moe "7 ge ; >.) cee 
23000 8 XBhx-42 | 8 XBPX44 | 8EXBEX46 | 94XBEX-42 | 9 XBEXAB | ObXBEX 44 / ahah 8 | 10 X34 x-44 
= de Me 2 aay, eee. ‘gas | g2jo 23-25) 
24000 8 x8hx-44 | 8)x3}x-44 | 8EXBhX-48 | 9 XBhX-44 | OHXBEX-42 | ObXBEX-46 | 94X35 50 10 X 3h x -44 
far ang Le IS JS): | ey, 19-26 DH. #5 2275) eer 
bie] | 
25000 || 8 xy -44 | BLx8hx-44 | 9 xB)x-42 | 9 x34x-46 | 94x34x-42 | 94X35 X-46 10x 3hx-44 10 xX3hx-46 
———| | 7 See 7" Raia 7" Meee t: eee Talila y ” melee A 58 
26000 |V| 8kx3hx-42 | 8) x38hx-46 | 9 xX8Ex-42 | 9 stil “46 | ROT Sr 9b x34X-48 | 10X3hXx-44 | 10 x 8h x45 
e590 (2a oem m : 1 2r- 3-34 


| 
| 


3000 


4000 


5000 


6000 


7000 


8000 


9000 


10000 


11000 


12000 


13000 


14000 


19000 


20000 
21000 


22000 


23000 


24000 


FIRST 
LONGITUDINAL 
NUMERAL 


L xiD 


Inches, 


A | 


~ BULB ANGLES — 


95 X BS X +44 


FITTED 
SPACING OF TRANSVERSES 10 FEET. 


ABD 


SIDE LONGITUDINALS where ONE’ TRANSVERSE is 


in EACH TANK. 


TABLE 10 


(See Continuation. ) 


DISTANCE, IN FEET, OF LONGITUDINAL BELOW UPPER DECK AT SIDE. 


26 


Inches, 


32 


Inches, 


34 


Tuches, Tnches, 


38 


Inches, 


10 X35X:50 10 X85x-54 105 x 35 x -48) 104 x 35 x-54 105 x 35 X-58 11 
ad 26.30 g o a -$°-| 


X3hX-50 11 x35 X-54 
F z- 


eee Rake PEs ; ae Ee tt re 
9% X35 X46) 95x 35 x-50) 
_____ £48 Ree S| eee =Eisae ew ee 
95 X 34 X-48)10 x3hX-44/10 x34 x-48 
ee; 5) ee 7, 24 96 4 eae aes 
9% X35 X-48.10 x34x-44/10 x35x-48 10 x3hx-52 
a ie WES Py ; oY a : a 
9} X84X-50 10 x34x-44/10 x8hx-48 10 xB4x-52 
_ 23G __ 4545, 2458 _ oer i Ee Pee bs _ — 
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edi T. 3 Seeeabneriy ? alee. are 22:44 Beg Ef {ae SE» 
_ 15000 3 7hxX85X-44 | 9 xB8hX:- -40 Ca | ) ee 94x BhX-48 | 10 X8EX48 | 104 xBb x46 | 105 x 34x -50 
‘ 7 agp S| ips. 224 Ae GS as ee 
16000 |.| 8 x3hx-40 ti 9 X 8h Xx -42 | 9 x8bx-48 | obxahx-48 10 x34x-50 | 10535 x-46 | 105 X85 Xx-52 
a Beets a7, a4 Ando) 2 Ag, 248, _ageel 
17000 ||| 8 x3hx-40 | 9 x8hx-42 | ObxBhx-dd | 10 xBhx-44 | 10 x8hx-50 | 10h x 84x48 | 10h X84 x52 
Cae [apes aoe. es Aa : Ts ae Se BUs| BF TH _ 28-e| 79-0 
18000 8 xBhx42 | 9 xBbx-dd | xX BhX-44 | 10 XB4X-44) 10 xXBhX-52 LOE KS 11 X3}X-46 
eee || | |. ey” F455) MAS. = ioe 2p pare 5 | 
19000 || § x8hx-42 | 9 xBkXx-44 | GEXBhX-46 | 10 x8x-46 | 10 x8hx-52 | 10s Xo 11 hx; “46 
nS Beata S” aaa’ eine 777 0 2) ne 2 so RR 
20000 || | 8 x8hx-44 | 9 xXBhx-44 | OhXBEX-46 | 10 x3hX-46 | | 10 x34 x-54 10} x 3b x 0 | 11 X35X-48 
(eet SE ey. "S ; eed 7 eee BF eg Bee Me.7G SEs" |= weg 
| | | 
21000 1 | kaha 94 x384x-40 | 94 xBhx-48 | 10 x34 x-48 | wi dbaeY | ey ROEK “52 
shel a bef | 40 5) 22-3q_ Py 95} 28o}' __ __Pge. 
| ‘ | | } pan 
22000 I | aL ates 440 OSX BEX42 | ObXBEX4B | 10 XBHX48 | 10h X3EX-48 | 105 x3h%-52 | 11 XB X-50 | 
; Ag) BOGS ar-30 Je 95 __ BF: joke ag.o| aL 
238000 || BEXBRXAd | OEXBEX-42 | 94xBEX-50 | 10 X34X-5O 104 X35X-50 | 11 x3hX-46 | 11 x B4 Xx +52 
|| YT Re YT a, ) ae ag3e Jo.3| dg | 
24000 |! | 9 x3hx-40. 9b xBhx-44 | obxBhx-52 | 10 %BhXx-52 | 10hxBhX-52 | 11 x Bb x 4 -48 | 11 X8hXx-54 | 
| SS) 5 Sea’) i Ye a 2 nce a 1 ee 
Ps , | 
25000 | 9 XBhX-44 | 94 xBEX-44 | ObXBEX-52 | 10 XBhX-D4 | 104 X3hX-54 | 11 XBHK-5O | 11 XBbX-54 
& See YO -3S\ _ 432 | %.3 r ? 2 ok a 


9 xBhx-48 
4 


94 x Bh x “AG 
bx Bh el 


94 x 84 x ot 
2344 


10 X35 X+d4 
‘| 4 '3. 


oh ah: sa | | 11 a “46 


10 X3%x-52 | | 104 x34 x “46 


11 X3hx-50 | 114x385 x-46 
Poo| - 4 


105 X 34 X-56 
de> 


ll x34x-50 / 


105 x 34 X-48 
105 X 3 X +50 


10} x 8 X52 


11 


ll 


ll 


il 


ll 


114 x 34 X48 
tt Bed 


114 x Bh X48 
ey 


_*¥-$° 


2% 


LV AE 


___ Age 


goZ 


xX Bh x “52 
: Er) 

x BEX D2 
__ 3 


+5 


11 xX34x-56 | 
32, 


si alia 


| 114 x 3h x +52 
_ IF 3 


114 x 34 x +52 
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SIDE LONGITUDINALS where MORE than ONE 
TRANSVERSE is FITTED in EACH TANK. Tasce Ll 
SPACING OF TRANSVERSES 10 FEET. (Concluded. ) 


FIRST DISTANCE, IN FEET, OF LONGITUDINAL BELOW UPPER DECK AT SIDE. 


LONGI- | 


‘ , —e 
NUMERAL 


LxD 24 26 28 30 


Inches. Inches. Inches, Inches, 


3000 A) 


32 34 36 | 38 


Touches, Inches, Inches. Inches, 


| 

oes 
4000 | 

| 

| 
5000 | 
6000 | 


7000 


8000 


9000 


10000 


11000 | | 11 x35x-46 


aS So 3 : t = ees 2 
| | 
12000 11 x3hx-46 
n de 3 \_ i ee ON + eae, a Pile 
a | @ 
13000 |Z 11 x34 x-48114 x 34 x -46 | 
| 4 Jo 33-5 | e4 = fl 
io} ‘ 
14000 | g 11 x 3h x 50114 x 84 x -46 114 X 35 X “50 
- a _ Fg * 33. "| _ Bley), = a ee = oe Jb 
15000 | #11 3. bo 52114 x 34 x ici eet “52 114 x 84 x “56 
_| 34 bh g rE ee 1 Ve Nanas SS See feta 9. Bel , Jae 
16000 |$ 11 x3hx-52114 x34 x 48114 x Bh x-5212 x 3b X-50 
jal Ig oifigat\" a = a avr | eth l es ee 
17000 | | 115 x3}x- Fa gies blab 5412 X84X-52) 12X35%-56 | 
33 Sf Bey| ss NIRS D Bs" | rr ooo 
18000 | | uhh pa xe yX-HQ1I4X3BEX-5612 X3RX-5Z 12X3HX-DE 
1 | py 2| se ET ie IR ek. 15. amen arr SE fra Prams yey ee 


a | 
19000 meee 48 114 x 34 x 52/114 x 34 x 5612 iss 54) 12X84 X-58 | 
= =e 
| 
| 


=| 7 | eens rer 2 fooy © sg 564 | 0.0 | = ee ere) ee ee 
20000 | | |114x 34 x -50)114 x 34 x 54/12 x85 x-5012 acd 5a 12x34x-58 112x34x34 x-46 
axl _ dy Te iaeees ae a69\_ pent eee Te) oe ee oe Sey 
| 
21000 | ada 50114 X34 X-56)12 X34 X-5212 X3hXx-56) 12x35 X-60 pant asia eibanceees 50) 
7a Le eT 3 36:3 5¢-¢ he-s) 422) Fe | 
22000 | |114 x 34x- 52.114 X34 x -5612 se ea X3B4X-56 12X34X-62 12 x Bb x Bh x 48/12 x 34 X BX +50} 
Pa bs Ife 36:3) er) % |e PY el bled | 22 a oF o| 
23000 | beim te 54114 x Bh X-5812 XBhX-D412 x Bb X-5B12 X BY X BEX 4612 X BY X BEX -5O12 X BY X BX -52) 
__ 3§4| c/a A Si-g| 0 hg | - Wo pee ORS * 7) ait 


en > |e, 2) 3g-5|_ 


40,6| 2-2) 439. 


‘ - | ~ 
24000 ah xx 54/12 st igs pet X38 xX -5612 x34 X-6012 X34 X35 X 5 pal deel 5212 X34 x 34 X- 54/12 x 34 X Bh X 
|- oi a8, 


25000 | | 114 XB4X-D612 xX BhX-5212 xBhx-D612 x3bx -G0)12 X BY X BE X +5012 x BE X BE X- 412 x 8b x 3b X56 12 5 8h 


33 7. 3 9 $*| 


ec) fey 2s ee et Med) ay 


26000 °° Vv 1b xabx, 5612 x 84% 5a? x 34x "5812 x 34 x 


+62 12 X Bb X BEX 50 12 X BY X BY X- WF wei “SOL2 x Bh X 84 x 


Al. /| ¥3-e| 


Luoyp’s Reeisrer or Surprinc, Lonpon—dth March, 1925. 


RIVET ATTACHMENT of STIFFENING BARS of TRANSVERSES to “4 


DEPTH AND TYPE OF 
LONGITUDINALS. 


Bulb Angles not exceeding 


Bulb Angles 


Bulb Angles 


Bulb Angles or Channel 


Channel ... 


LONGITUDINALS. 


DIMENSIONS OF STIFFENING BAR. 


3 and 3} Inch. 5 Ineb. 
RIVET ATTACHMENT. RIVET ATTACHMENT. 
No. Diameter. | No. Diameter, 
Inches, Tueh, | Inch. 
| 
wl | 6 3 © B 
74 | 2 | 4 3 3 
> | 9 | 3 
8 to OF) 2 | } 4 $ 
+ | | z 
| 
| 
10 to 114 Berl Mi 5 4 
| | 
7 | e 
12 | 3 $ 5 é 
| | | 
| | | 
| | | 
13 ana 14 3 3 
15 to 18 4 H 
| ‘ 
= =| 
19 to 20 | D i 


Luoyp’s Rucisrer oF Surprrnc, Lonpon—d/h March, 1925. 


TABLE 12 


6 Inch. 


RIVET ATTACHMENT. 


No. Diameter. 
| 
| Inch, 
3 
4 4 
4 H 
5 7 
o | 8 
| 
| 
6 3 
| 
6 Hi 
| 
} 7 
8 8 
10 : 
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BULKHEAD BRACKETS to BOTTOM and SIDE LONGITUDINALS. 
BOTTOM LONGITUDINALS. TABLE A bes 


LENGTH OF ARM OF RIVETS IN ARM TO 
TYPE AND DEPTH OF BRACKET. THICKNESS OF LONGITUDINAL. 


BRACKET. y inky io ik®: 


RIVETS IN ARM TO 


BOLEHEAD. 
LONGITUDINAL. 


To Longitudinal. To Bulkhead. 


Number. Diameter. 


28, »ches, Inches, Inches, Inches. 
Bulb Angle d 42, “40 


45 


Channel 


19 


Quadruple Riveted Overlap 


SIDE LONGITUDINALS, 


RIVETS IN ARM OF 
LENGTH OF 
| THICKNESS OF BRACKET. 
EACH ARM 
| BRACKET. 
| OF BRACKET. | 


TYPE AND DEPTH OF 
LONGITUDINAL. 


Number. Diameter. 


Inches. | Iuches. Iuches. 
Bulb Angle 


7 
8 


7 
8 


Where longitudinals of intermediate size are fitted the number of rivets is to be as 


required for the nearest larger size tabulated. = 2 
Loyn’s Ree@ister or Surprine, Lonpon—dth March, 1925, 


TABLE 14 


UPPER DECK LONGITUDINALS. 


WHERE MORE THAN ONE TRANSVERSE IS FITTED IN BACH TANK. WHERE ONE TRANSVERSE ONLY IS FITTED IN EACH TANK. 


FIRST 
LONGITUDINAL 


SPAN IN FEET. FIRST OVERALL SPAN IN FEET. 


* NUMERAL 


ERE |B] 


25500 


Luoyb’s ReGisTerR OF SHIP 


Inches, 
54x3 x-40 


oO hd 


5k xB X44 
Gos” 


6 X3 X-:38 


VFO \_ 


6 XB X-42 
eee 


6 X3 x-44 


eaten / 


64X38 X-38 


| 
| 
| 
| 
| 


| 
| 


_F IS 


| 
64 x3 x-40 ° | 


Ser eal 


65 xX3 x-42 


64 X35 X- 


64 x 34x: 


64 x 34 x: 


xX 85X- 


x34 x +42 


G18) 


Inches, 
XB X-40 
Yes|_ 


X42 
4 Go | 


x44 
x 9S 
| 


“46 
Silo 


10 


Tuches, 


6 X38 


64 x38 


65 x3 


64. x3 


PING, LoNDON—5fh March, 1925. 


NUMERAL. 


| <> 


fn Soe 


x 46 
ge 


4500 


x +40 
IGS) 


6000 
x 42 
GLS)\_ 


7550 


44 || 9150 
PIS\_ 


10800 


12500 


19650 


21550 


23500 


| LONGITUDINAL 


———-——BULB ANGLES— — 


10 


Inches. 
x3 x-40 


Yos | 


65 X38 


7 X8}x-40 
__ #0 


xX 8h X42 
10 $5 
x34 x -44 
40S _ 


11 


Inches. 
65X38 X+B8 
& 75° 


65X38 X-40 


mee 5 GS). 


65X38 xX-42 


x +46 


gS 4 Pee 


x 40 
__ 10°66 


XB x42 
/8°3a 


X3 X-44 


hee \ 


x Bh x +46 
Ufo 


74 x 34x -40 
(2-30 


74 x Bh Xx -42 
labs 


74 X 35 X44 
2-99 


74 X34 X +46 


Inches, 
64X3 X-44 
4-55" 


64xX3 x-46 


74x38 


74 X34 X44 
/d- 9g 


74 X84 X-46 
13-15" 


8 x34x-40 
Apts” 


8 x3hx-42 


lip b- 


8 X3Bhx-44 


fo 7d" 


SECOND DECK 


WHERE MORE THAN ONE TRANSVERSE IS FITTED IN EACH TANK. 


FIRST 


LONGITUDINAL 


NUMERAL 


ee 5) 


luches. 
6 X3 X44 
% gs) 


4500 


X46 
%/e 


x -40 


x42 | 
9/8 

10800 Xx +44 

x46 | 
G98) 


12500 


KdQ | 
rT A 


7 X38 x-42 
___ 10. £0} 


7 X84x-44 


25500 


oor 


GIS E 


1263 


“44 


Sd. $e 


38 


L258) 


“40 
Mg / ; 


8 X85 xX-42 


My, 


|| LONGITUDINAL 


Inches, 
x3 x-40 
40°62 | 


74X38 X-46 
15 O54 


8 x3hx-40 


| 
__ ty LS). 


8 x8hx42 


Uibrieg 


8 x34x-44 


LONGITUDINALS. 


WHERE ONE TRANSVERSE ONLY IS FITTED IN EACH TANK. 


NUMERAL 


ee ea B: 


16000 


17800 


19650 


21550 


Mu.25"| 
8 XBExX46 | 

ast 
8 X85x-48 

Vals 


Luoyp’s REGISTER OF SHIPPING, LONDON—5Sth March, 1925. 


} 


~— BULB ANGLES — - 


10 


Inches, 


65X38 x-42 


DL i 


6EXB Xd 


OVERALL SPAN IN FEET. 


, 


Inches. 
x38 X-40 
10°60 
XB X42 
10 £0.\ 


x3 x-44 


MeOO\ 


X3 X46 
Mae 


74X83 X-40 
a. _ “hh gg— 


73X38 X-42 
12.$67 


74X83 X-44 
AIO | 


75X38 X-46 
Shag 


8 x34x-40 
4a /S 


8 X3hx-42 
Ney 


8 X3hx-44 


8 x34 x-46 


Mies, 


8 x34x-48 
(f” 


_ SF AN 


7kX3 X-38 
Os 


74X3 x-40 


ee ss 


7kX3 X42 


8 X3 


8 x3hx-46 
SO, 


dy X34 X40 
Tel 


83 X 34 x -42 
_4 fo 


85 X By X-44 
Me 85° 


8h X34 xX 46 
/ 


+ 2e 


; 
' 
q 


DEPTH 
OF 
LONGITUDINAL. 


Inches, 


5 


Number, 


5 


NUMBER AND DIAMETHR OF RIVETS. 


SECOND 
DECK. 


Diameter, 


TABLE 16 


RIVETS in BRACKETS to DECK LONGITUDINALS. 


LENGTH OF | THICKNESS OF | THICKNESS OF 
BACH ARM | BRACKET TO | BRACKET TO 

oF | UPPER DECK | SECOND DECK 
BRACKET. LONGITUDINALS. LONGITUDINALS 


Inches, Inches, 


40 


40 


“40 


yt 


Lioyp’s Recister oF Surprise, Lonpon—5th March, 1925. 
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SHELL PLATING. 


| 


Lioyp’s ReGisteR oF SHIPPING, 


THICKNESS OF SHELL PLATING. 


TABLE 17 


Lonpon—5th March, 1925. 


FIRST BREADTH THICKNESS OF — aes 
LONGITUDINAL or FLAT PLATE KEEL. FROM FLAT PLATE KEEL TO 7 ae pete BAD 
NUMERAL piteesee UPPER TURN OF BILGE. icine Mon Li, Sa 
; onaens t: BOSS 
LxD =e RS aT ey PLATES 
pn At Ends. R ag At Ends, pce res SX Atimnas, : 
Inches, Inches, Inches. Inches. Inches, Inches, Inches, | Inches, 
4800 43 “66 “52 46 38 “44 “38 | “48 
a oe ae eH ee fees, 
| | 
5900 44 ‘70 “54 “48 “40 “46 “40 | 52 
ss ———— poe | ——— —— — = a |- a IF — _ 
7000 4. | 45 ‘74 ‘58 ‘50 “42 “48 | 40 | 56 
8200 47 ‘78 60 +52 +42 *50 “42 -60 
| | 
9400 48 +82 62 -D4 “44 52 “42 +62 
10600 AQ “84 “64 56 “46 +54 “44 “66 
- = < = = ated [- = | - 
11800 50 *88 -68 “D8 46 “36 “44 “70 
13000 51 “92 ‘70 -60 “48 *O8 46 “72 
14200 | 52 “94 ‘74 62 “50 “60 46 ‘74 
15400 53 98 78 “64 -50 62 “48 78 
: = ee 2, ee : 
16700 54 1-02 “80 “66 52 *64 +48 “80 
18000 5D 1-06 “82 68 52 66 50 “82 
19300 56 110 - “84 72 “D4 66 “50 / “84 
20600 | 57 1-14 “88 74 56 “68 “52 “86 
22000 59 1-18 “90 76 56 70 +52 *88 
23500 60 1-22 “94 “80 “38 “72 D4 “90 
25000 | 61 1-26 +98 +82 “60 ‘74 D6 +92 
> : = = = = =i 
26500 62 1-30 1-00 “84 62 -76 “56 “94 
i <a — cea = = a —— = = 
28000 63 1-34 1-04 “86 62 76 “58 “96 ; : 


Ne 


Be! 


caaitieeind BREADTH OF. 
LONGITUDINAL 
NUMERAL 
Sheerstrake 
Stringer 
Lx (B a D) ana Plate, 


21000 
22000 
23000 
24000 


43500 


45000 


46500 


56000 
58000 
60000 
62000 
64000 
66000 


Strake below. 


Inches, 


45 


Inches, 


47 
47 


45 
47 45 
48 45 
48 46 


46 
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TOPSIDE SCANTLINGS. 


Sheerstrake. 


Inches. 
“50 


+52 


*B2 


PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. 


11 


THICKNESS OF UPPER DECK, SHEERSTRAKE AND STRAKE BELOW. 


Strake 
Below. 


Deck 
Plating. 


Stringer 
Plate. 


Inches, 
46 
48 


Inches. 


“B34 


34 


Inches, 


48 


“48 


40 


42 


HT 


\ 
| 


1) 


Sheerstrake. 
\ 


Inches, 


+52 
“D4 


86 


QR 


Strake 
! Below. 


TABLE 18 


(See Continuation. ) 


12 


Deck 
Plating. 


Stringer 
Plate. 
AY 
t{ 
Inches, | 


HO } 34 


50 
50 


399 


TOPSIDE SCANTLINGS. 


TABLE 18 


(Concluded. ) 
PROPORTION OF LENGTH OF VESSEL TO DEPTH TO UPPER DECK. | THICKNESSES 
et BREADTH OF. = a od nena a — ~ ~---| aT 
LONGITUDINAL 13 | 13} | ENDS. 
Sa eR nad fee | ; i : aa te 
At Sheer- THICKNESS OF UPPER DECK, SHEERSTRAKE AND STRAKE BELOW. | 
rake | 
bx(e+0) | Bh | oe | eee | oe) oe ee 
elow. strake. Of Below. | Plate. | Plating. strake. Below Plate. Plating. 
Cipolla J Inches. igen | rr Flee an r aad | ae TES ; aE We Inches, Inches, ; iia ; 
15000 PE Ps maT | ees es 5 We ea ee ee ee ee 30 
16000 ae 45 eeceem -e a: “50 ui 34 = tl ‘ 62 7 54 “52 +34 ‘ 36 30 
ae 17000 47 45 | 60 | e | 52 34 64 | -56 4 | 86 | 86 | 80 
13000 | 48 45 | 62 | -54 | 32 | 36 | 66 56 | 4 | 88 | 86 | 80 
19000 48 6 64 56° |. bd 36 66 58 56 38 38 30 
20000 48 Se Tee ae Fae ee Ee 36 | es | 8 | 6 | -s8 | -g3 | 80 
21000 ey a haa ae ee 58 | “56 38 || -70 eo. | 58 "| S40 | ened ee 
22000248 48 | “68 =) sen “| 286 38 72 | 62 | 8 | 40 | ee | oo | 
23000 45 49 | 70 62 | 56 | -38 | Th, G4 58 | 40 «| 8g) ROU 
240002249 na (ee ee ee? ee 38 | -76 | -66- | -60 | -40 88 32 
i $5500" | |) 49 51 we | 64. |. 6G | tO. ee ee Se eeemo amas ie | as 
~ a7000s| ag | 78 ae ee ce ee meee Se eee 46. | a0 
28500 50 55} 78 | «(68 | BB re ee eee ee eer 40 =| 82 
sooo = |_—s50 | 54 | 80 =| 70 | eo | et | Ct |B 62 | 46 | 40 | 84 
1500 | 0 bot | 2 | 72 | 62. | 46 | 86 | 74 | a ee 8 42 Bh 
| : | ‘ Seer: 
33000 | 80 56 || 84 | +72 a ee a4 
34500 50 | 57 | 86 m4 | #4 | 50 } 90. 7 | 66 | co | 2 | 340 
36000 50 58 «|| = -88 76 64 50 | -92 | -78 66 | -52 | -49 36 
37500 51 | 59 88 73 | 66 | a.| 94 | 80.) 601 | 4 folge (neue 
oa 39000 Gioala ceo 1 90 |. ecc |) ne ee | -96 82) [+68 «cb 38 a badd. 0 
=| 40500 | «| |S er 92 so | 6 | -s6 | 96 | -e2 | 68 | 38 | 44 36 | 
at en ae ce ce eee 32 | 68 | 58 | -98 84 70 ~-| 60. 4h >| RG 
43500 51 | 63 | -96 | -82 | -68 60 -| 100 | 86 | -70,. |. 62 | 4h | saenmm 
45000 52 |g | 8 | 84 | -70 | 62 02 |* -88 | +72 | 64 44 NOD 
a acces a 
48000 52 66 | 1-00 88 72 66 1-06 9% | -76 | -66 “4d 36 
~ 50000 7 | Be | 68 | 1-02 90 | 74 66 | 108 | 92 | -78 | 68) 46 86 
52000 | 58 | 69 1-04 90 76 | -68 | 110 | -92 | -80 70 46 “38 
54000 =| «58 | «= 70«|:«06 «| “92 7a | -70 | 112 94 | #2 | 74 | 46 | 88 
ieee a Sh 2 a ae Ge Teo eal 
56000 | 58 72 ros | 94 | 80 | -74 | aia | -96 84 78 | -46 38 
| -§go00, | «bt | 7d.) sao |S 4 | -76 | 116 | -98 “88 80 46 88 
~ 60000 54 | O76 | 2 a2 | 96 | 86 | 78 | 148 | 1-00 90 2 | 46 jess ee 
7 ; ; 62000 ar ‘ 7 | 1-12 ze E 08. c: 88 | “82 F 1-20 | 1-02 92 eee | 46 “38 ; 
64000 55 78 | 114 | 1-00 90 84 122 | 104 o4 88 48 38, ; 
66000 |B so, | wae | a0 2 | 86 | 124 | 108 |. 96 | 92 | 48 | 38” b 


LLoyp’s R&GISTER OF SHIPPING, LONDON—Sth March, 1925. 


Lx (B +.D) 


13800 
17700 
22100 


27000 


: 32400 


38300 


51000 


57400 


63800 


400 


PeviO/. for a” “t<ertare mo faceng 


SECOND DECK ‘PLATING. 


BREADTH OF 
STRINGER 
PLATE. 


Inches, 


42 


THICKNESS. 


Stringer Plate. 


Inches, 
+36 


Luoyp’s Recister or Sarppina, LONDON—5Sth March, 1925. 


Plating. 


Inches, 


“B34 


TABLE 19 


STRINGER 
ANGLE. 


Inches, 


Det Ose 


bene 


THICKNESS OF SHEERSTRAKE. 


Inches. 


es ; . 
WV oF 0G S/2 ogre” eal ad ee exceeding 
—. and 96 
96 + 1-14 
1-14 f 1-20 


the Stringer Plate. 


KEEL ANGLES. 


TABLE ped 


STRINGER ANGLES on UPPER DECK 
in WAY of OIL TANKS. 


SIZE OF FLANGES. 


Inches, 


6 X 6 


The thickness of the Bars is to be the same as that of 


TABLE red k 


FIRST LONGITUDINAL 
NUMERAL 


ANGLES CONNECTING CENTRE LINE BULKHEAD 


TO KEEL PLATE. 


L x D FOR i LENGTH AMIDSHIPS. ernie hss 
@ ENDS. 
Inches. Inches, 
5000 4xX4X-48 46 
| 
6000 4X4xX-50 48 
7500 4X4X +52 48 
9500 4X4X-d4 *00 
12000 4xX4X-56 50 
15000 4X4X-58 52 
18500 4x4x-60 “D4 
22500 4X4X-62 “56 
27000 4x4xX-64 D8 


Luoyb’s ReeisTeR oF SHIPPING, LoNDON—17/h May, 1928. 


2G 


: 402 
+ 02 for Haha Maciwg 


BULKHEAD PLATING. TABLE pe 


DEPTH BELOW THICKNESS OF | DEPTH BELOW 
TOP OF BULKHEAD. PLATING. || TOP OF BULKHEAD. 


Bottom Strake to be increased *04. 


TABLE 23 


BULKHEAD BOUNDARY BARS. 


ANGLES ATTACHING TRANSVERSE BULKHEADS TO 
DEPTH SHELL PLATING, CENTRE LINE BULKHEAD, 
SECOND DECK, AND SIDES AND TOP OF EXPANSION 
Vike TRUNK AND CENTRE LINE BULKHEAD TO DECE. 
BULKHEAD. ~: Y = = = 
Double. | Single. 
Feet. Inches, | ~ Inches, 
18 8 x8 x-84 ) 6X6x-42 
Sets es OTS 
22 8 x8 X36 6X6 X44 
26 8 x8 xX-38 6X6 X-46 
30 34 x 34 x -38 6X6 X-48 
—— ae FS OE 
34 | . 8hx38hx-40 6X6 X-50 
38 34 x 84 x -42 | 6X6 X52 
SSE ik AS eon Ae 
42 Bh xX 84 xX +44 : 6X6 X-54 


Luoyp’s Ree@isrer or SHrppine, Lonpon—5tA March, 1925. 


DEPTH FROM 
SECOND DECK 
TO INNER EDGE | 

OF BOTTOM 
LONGITUDINALS. 


PLATE 
AND 
FACE BAR. 


TRANSVERSE BULKHEADS. 
VERTICAL WEBS BELOW SECOND DECK. 


Feet. 


Inches, 


Choate) 


DEPTH FROM UPPER DECK AT CENTRE TO TOP 


SPACING OF WEBS. 


TABLE 24 


Serie 


Inches, 


Feet. 


8 


Feet. 


Inches. 


o— 6 


Feet, 


10 


| Web 


Face Angle 


Inches. 
16 X36 
3X8 X-28 


Web 
Face Angle 


19 X-38 
S-XL xX52 


Inches, 
17 X +36 
3 X38 X-30 


Inches, 


Inches. 
18 X 36 
3X3 X32 


20 x -88 
3 X38 X34 


21 X +38 
3X3 X-36 


14 


WED. so es ct ee te ces 
| Face Angle 


22 X -40 
3X3 X-36 


3 X38 


23 x -40 
X 36 


22 x -40 
3X3 X-38 


23 x -40 
3X3 X42 


23 x -40 
8 XS. 242 


24x +40 
4 X38 X:38 


16 


Web 
Face Angle 


24 x -40 
34x3 X-36 


25 x -40 


35X38 x-40 


25 x -40 
34x38 x-44 


26 x -40 
34x38 x-44 


26 x -40 
4X3 x-40 


27 x -40 
45X83 X42 


29 X40 


Web 
Face Angle 


24 


Web 


Double Face Angles .. .. .. 


31 x -40 
65 X34 X50 | 


33 X -42 
34 x 34 x-46 


34 X +42 


4 X35 x-48 


85 X +42 
4 X3hX-48 


33 X +42 
4 x34x-42 


33 x -42 
4 X35 x-44 


is Web 26 x -40 27 X-40 27 x -40 28 x -40 28 x -40 
| Face Angle | 4X3 X-44 is 4 x38 x-50 45x38 X-50 5 X38 X-50 5g X38 x-50 6 X85x-48 
| Boer 
20 | Wen | 29 x40 | 30 x -40 30 X40 31x -40 31 x -40 32 x 40 
| Face Angle 5ExX3 xX-46 | 54 X35X-48 54 x 34 x -50 6 X35x-50 64 x 34 x -50 64 X Bh X “56 


34 X 42 
44 x 34 x -46 


36 X42 
4 xX84x-50 


26 


Web 


| Double Face Angles .. .. .. 


46 | 5 


) 


36 x -42 
x 35 X +50 


38 X +44 
5k X 34 X “50 


36 X -42 
4} X 34 x -48 


87 Xx -42 
5 x8}x-50 


38 x -44 
| 6 X8}x-50 


39 X -44 


28 


Web 


| Double Face Angles .. .. .. 


38 X -44 


64 X 34 X-50 


39 x +44 
64 X Bh X +52 


40 X-44 
7 x3hx-52 


40 X 44 
7 X38$X-56 


Luoyp’s ReGister or Suippine, Lonpon—17/h May, 1928. 


30 Web 39 x -44 40 X -44 41x -44 42 x -46 42 X +46 
Double Face Angles .. .. .. 7 X3hX-52 7 X8$x-50 | 7 X38hx-54 8 x8kx-50 | 8 x38hx-52 
“ r = = 
32 Web 41 X-44 42 X -46 43 X 46 44 X +46 45 X +46 
| Double Face Angles .. .. ..| 74X35 X-52 8 x34x-54 8 x3hx-56 8 xX3hx-58 84 X 34 X +56 
| || 
| Web : j 44 X -46 45 X -46 46 X -46 47 X 46 48 X -46 
34 | arte: 1 et 1 
Double Face Bulb Angles ... § X 34 xX -56 85 X 35 X-58 85 X 35 X60 9 X35 X-62 Oe 34 X 62 
36 Web tae ae | 47 X +46 50 X -48 51X48 
Double Face Bulb Angies .. 8h x34 X-60 9 x3hx-60 10 x3} x-62 
| 


64 X 34 X52 


41x-44 
7 X3kx-54 


43 X +46 
8 x3hx-58 


46 X +46 
9 x3hx-58 


49 X -48 


94 x 8hx-62 | 


Sel 
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TABLE 25 


TRANSVERSE BULKHEADS. 
VERTICAL WEBS IN EXPANSION TRUNK, 


BREADTH OF oe | HEIGHT OF ‘TWEEN 
SHIP, DECKS IN FEET. 


| Flange. .. ... ..| 5 5 


LLoyn’s Recisrer oF Surppinc, LONpoN—5th March, 1925. 
VV ido  atove. ae” cae atin iAmeoc bmciicte noctis reve Tia 
we. tack 41m. Tot -Brtew 


HORIZONTAL STIFFENERS on TRANSVERSE BULKHEADS. 
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TABLE 26 


‘ai oe . |) SPAN BETWEEN VERTICAL WEB AND SHIP’S SIDE OR 
DEPTH BELOW | sisal? seb hs Suen Se DEPTH BELOW BETWEEN VERTICAL WEB AND CENTRE LINE BULKHEAD. 
UPPER DECK ¢ UPPER DECK a p : —_ % 
Feet. Inches. Feet. Inches. Feet. Inches, Feet. Inches, Feet. Inches, Feet. Inches, 
AT CENTRE. aoa $6 9 — 6 AT CENTRE. jh 161i 0 1— 0 
Feet. A Inches, Inches, Inches, Feet. A Inches. Inches. Inches. 
| | 
4 6 X3 X-36 6 X38 X-38 6hx8 x-34 | 4 6 X3 X-34 6 X3 X-36 6X3 x-40 
eeeee nee, Ride:|) = ase tees ST Caio StS Z$e Fos 
| | 
6 | 6 X38 X-38 6 X38 x-40. 64X38 X-46 6 6 X8 X-36 6 X3 x-46 7X3 X-36 
ae | ee y Sj ney fe eee ee Te) ere Wi Sel ss F fo \__ 10/02 
8 6 X38 xX-40 65 xX3 x-40 7X8 x-44 8 6 x3 x-40 64X38 x46 7X8 X-48 
< ¥b8) £93 Ko ze _yes| _ Zaha 
10 6 X38 X-42 | 7 x8 x-B4 Thx x-42 | 10 64X38 X-36 7 X38 X:38 7EX3 X42 
oo Bee Le Be | | Ma $6)\ : lice fF 5s\ 1 i eee 
12 65X38 X-38 | 7X8 x -36 8 x3 x-40 12 7 X38 X-84 74X38 X-36 8 X38 X-38 
— 7: ee VAL ot eames |) Be Kes 9.ge|_ Vie Bats 
14 7 X38 X-38 74X38 X-46 8kx3 x-42 | 14 7X8 x-42 74X3 X-46 8yxX3 X38 
i -_ 10.56) pee DART : : (eS < : ee 70,8 Sb 08" i UM £- 
ie «6 |!| zx x36 | 8 x3 x46 | 9 x3 x44 | 16 |!| 7hx8 x36 | 8 x8 x-42 | 8hxX8 X-50 
. Ele ee 2 ees S204 _ Gide |! 2 dip 0S" Wg 
18 “ 7X3 X-46 8b x3 x-46 9% X Bh X44 18 a | @x8 X48 8X3 X-38 9 X38 X-46 
a eS | aoa f3-OSS (108) _ 5s) : 5 ees MG) labs 
“4 | 
20 : 8 X8 x-44 9 x8 x-44 |' 10 x38}x-46 20 > 8 x8 x-40 84x38 x-50 94 X 34 X-46 
ee > Ue L4%4 ___ aad Ay: 35] B | 7, EoD 4 20-59 
a Ds sQ 
22 |)| 8x8 x-40 gk xBhx-4d | 10 xBhx-52 22 6 |) | 8 x8 x-48 9 x8 x-44 9k X84 X-52 
: ashy __ ets" 453 25 fo ae i : cl”) OE Te 8 ahie 
I | | | 
24 8b x3 x-50 94 x34 x-50 105 x 84 x-50 24 | 8} x8 x-40 94 x 34 X-46 10 X34 x-46 
na =a : “Y¥a _ Ab. hie | Sie ee’ “/§) __ 2068) Ry, 
26 | 9X3 X-44 10 x3} x-46 11 x3hx-48 26 8h x3 x-50 94 X 84 X -48 10 x84x-54 
‘ aa, 5 aes 5” Bee ee, Or | ty ve\__ 4ige|_ CGO 
1 
28 9} X 34 x 44 104 X 34 X +46 ll x34 x-5d6 28 9 x8 x-44 9k x 34 x -52 | 104 x 84 x -46 
Ba heed Oe SF SAE ne ee eae ___ “p20 2326 _ ty 
30 94 X 34 X46 104 X34 X-48 114 x 84 x +52 30 || 9 x8 x46 10 x3hx-46 104 x 34 x +54 
Js 45) theo MGT GSH" zh +e) 
32 10 X34 X+46 Il X3}X-48 12 x34 x-50 32 94 X Bh X44 10 x35x-50 ll X34X-48 
2 OS To a ae Jyy | wI$) 2535) 26.g. 
34 /| 105 X3) x-48 11 xX3}x-52 12 x3}x-58 || 84 1] gkx3kx-46 | 10} x3} x +48 ll X84x-54 
ees) eee eee ieee wo ae L498 Soak - — gpea 
; | Ee 
36 | 10x35 x+54 114 x 34 x -50 12 x3kx-66 || 86 vi 9X 3h X50 104 X 85 X-50 114 x 34 x +50 
i 22. $'| Uy P| 228] POE, 
Luoyp’s REGISTER OF SHIPPING, LoNDON—17th May, 1928. 


STIFFENERS 


HEIGHT 


406 


SUMMER TANKS. 
VERTICAL STIFFENERS. 


RIVETS IN 
BRACKETS AT 


SIZE OF STIFFENER. SECOND DECK. 


to TRANSVERSE BULKHEADS in 


TABLE ae 


Number. 


¢ Inches, 
Bulb Angles, 


6 X38 X -36 


Diameter. 


% de 


64 x8 x 86 F SS | 


DISTANCE BELOW DECK IN FEET. 


5 
¢ | 
Sia. 3*4uw 478 7 VW 
(eo + 32.60 ls 3s g 
HORIZONTAL STIFFENERS. 


Qtere i'e" tee 4s 
Dawe 29 Sit Ans rnacy 
be [othe 


DEPTH OF 
‘TWEEN DECK 
AT CENTRE. 


RORGES 3) is 4t sacs Seas 
Thickness .. .. .. « + 
| Flange on Edge.. 


eee tee 


PEBWOMARR as Sea, oe 0s ad Ls 


ROIGRMGME: <2. 00 (cekh co, ool 
Flange on Edge.. .. .. . 


Luoyp’s REGISTER OF ; cna March, 1925. 


Sf 


8EXB8xX-40 | 
_ AF | 


7s X 3 X -40 
782701) _. 


ak ae 2-5 5-0 7-5 
a tee Se Be 32 FBS | _ 6 ge fos 
Feet, Inches. Inches, | Inches, 
Bulb Angles, Bulb Angles, Bulb Angles, 
10 6 xX 8 X :36 65 X 8 X -38 7 x8 x -40 
"a eee rst! = ROS OSES | 1% 
12 63 X 8 X -38 7 x8 x -40 7X8 xX -42 
a 4 be ES _fb-by | L JB TEM 
14 7 X38 x -40 74X38 X -40 9 x8 x -40 
B is “4 SO pp | 2% Fe" GOK W289) 2 La - SO 


10 xX 34 x -44 
45-Fl 


8 X 8 xX -40 
Ip 1$"| 


11 x 3} 


and EXPANSION TRUNK. 


SPACING IN FEET, 


x 50 


WEBS in "TWEEN DeCKS at CENTRE LINE BULKHEAD 


Iu 


// « Uae 4B 
Je.4 


fae 


Glas Fhn tury 
ah ZF 


Hu Tine #F 
Je Gg 


TABLE 28 


in 


Inches. 
16—22 


20—26 


23*¢ 29 ay 30 2$™ 3/ 
~e “ae “mo 
y 4 s Zs 


407 


HORIZONTAL STIFFENERS to CENTRE LINE BULKHEAD. TABLE 29 


WHERE MORE THAN ONE TRANSVERSE IS FITTED IN EACH TANK. 


WHERE ONE TRANSVERSE ONLY IS FITTED IN EACH TANK. 


DEPTH BELOW EAE oe ees | DEPTH BELOW) Se 
UPPER DECK | == _ | UPPER DECK —— a em —yee 
AT CENTRE. | 8 9 10 | AT CENTRE. | 10 | 11 | 12 
| | | 
aoe | Sed ees Lae = 5 ee ae SSS ee dae ee se 
Feet. Inches, Inches. Inches, Feet. | Inches, / Inches, Inches. 
2 Ai 6 x8 x-84 | 6hx8 x38 | 7x8 x40 | @ N\ 6kx38 x-88 7 x3 x-40 7kx8 x-40 
2b ea aS 20. ae ee ee 0 ee eeerener x)! Mee ere SS (2.8 
| 
4 ||| 6 xs x-4 Ghx8 x38 7 XB x-40 4 ||| 6kxs x-38 | 7x8 x-40 | 7x8 x-40 
| |-- 2 A nian el oa? £7 / 51a 10g 0) _-* sas) ||) _ PS | WET. 2-20 
| | || | 
6 | 6 X38 X-34 ees X38 | 7 X38 x-40 6 ives xX +38 7 X38 x-40 74x38 x-40 
4 — Ot 3 _ Fs = Ie bol 7 Vie Ie | we bo} ___ 2-80 
8 | 6 x8 xX-38 7 x8 x-38 74x38 x-40 8 || 7 x8 x-88 73X38 x-40 8 x3 x-40 
eet | 760 Si, 7) an |) nena. ¥/; fre eT loa L 
10 | 6x8 x-38 7 x8 x-44 7kx8 x-50 | 10 7 X38 X-42 7EX3 X-46 8 X83 x-46 
eee |||. ail? F751 eg OY ee eee YC) BaF) oe 
12 64x3 x-42 7 x8 x-50 8 x3 x-44 12 7X8 x-48 8 x8 x-42 ia x -46 
68s Oe ae i fe YO) Lewd At uF) - ae} 
14 | 7X3 X-42 74X38 x-50 83x38 x-44 14 7X8 X-46 |. 8X8 X52 9 x3 x-46 
ft §4 i-£0 ei ih ee | + 1b-09) LEYS) GSS 
i | 
16 74x3 x-40 SeSsous8 9 x3 x-44 16 | 8 x8 x-44 | 8kx3 x-52 94 x 34 Xx -48 
(2 Je LIL iz G20 1 ht S$ 
18 7kX3 x-48 85x38 x-44 9° x'8F x -52 18 8 X83 x-50 9 X38 x-48 95 x 84 X-56 
5 13-34 “7S £0 S% GFO| ot LG.85" ae | 
20 8 X38 x-42 8k x3 x-50 94 x 34 x -48 20 85x38 x-46 9 x3 xX-b6 10 x34x-52 
Des : fe tb, of it ; Pe id eee bee Mes _ar2)- 435 
22 || 8 x8 x-48 9 x3 X-46 9hx3hx-56 | 22 |m| 9 x8 x-44 | 9bxBhx-52 10 x3}x-60 
| 3] S255 a ae ee /o-20 4£20 ty. 
| | 1 % 
24 |3 8kx3 x-44 | ee | 10 x8hx-54 24 [S| 9 x8kx-50 10 x34 x-50 10} x 34 x-58 
|3 4 ¥S\ 2655) _ 44 Bo) BI. __ 20,20 £66} fos 
I a 
26 |") 8kx8 x-50 ahah x 50 10 x8}x-58 26 |;| 9bx3hx-46 10 x3}x-D4 11 x3}x-52 
= 27.0 sayy eS ae eas ig cen yn a, VG 
28 9 x8 x-42 | ee “54 10} x 34 x-52 28 | ee 10 x34x-60 11 x3}x- giahe e 
te S68 3-H} gow ee! oe 2295" Largs 
30 9 X38 x-46 10 x3}x-50 1s deel 58 | 80 | | Suey 105 X 35 x -54 ro ‘52 
: te 7 1 25 at haem, eee fy Sb TABS) a eS eg ae 
82 os al a “44 10 x34x-54 1l xX384x-54 82 10 x34x-50 103 x 35 x -60 114 x 34 x -60 
Pash se” 4 Se CS Salo sacl be Phase __ 287 3st SS ig fe: 
34 as “48 10 x34 x-58 11 x3$x-58 | 84 10 X34 x-54 11 x384x-54 12 x34x-52 
| 22-40, coe “fuel 26: Jo | figs 
386 thi, 52 | 10 x35x-60 11 x3$x-62 | 86 10 x35xX-56 11 x8}x-58 12 x34x-56 
= [| 23-2 ary : Sy3 | __ 26.99 A 5g5 
88 waxshx 56 103 x 34 x -54 aes Sie Be | 38 10 x3}x-60 11 x34 x-62 12 x3kx-66 
m5) 2's] Sec 2 vias ayy | by: 3 2/0 
40 fee 58 103 x 84 x6, | 12 x384x-52 | 40 pe hah Se 114.« 3) x “56 = 12x 84 x 34 x -54 
oe “heh Z = OL 2 cee 3 GS” | 3 AVL ET ee 
42 10 x3}x-52 11 x34x-54 12 x3}x-58 | 42 103 X 34 X-58 114 x 34 x -62 12X34 x 34 x -58 
2£9 Jl 40-0 || __ 30- 35 wea 
|| 10 x8}x-56 11 x3}x-60 12 x34x-66 | 44 1l xX38}x-54 12 X384x-58 | 12x4 x4 x-54 
47S} EFz 2-/|_ = | aw boo . 
| 
10 x3}x-62 113 X35 X-52 | 12x3hx3}x-52] 46 |Y) 11 x3hx-60 12 x34x-64 | 12x4 x4 x-60 
2 S70 7 YF 8 aoa 33 $/-6 Z 
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RIVETING of END LAPS. 


TABLE 3O 


Not Above Above Above Above Above Above Above Above Above Above Above 
+36 +38 “42 48 O4 60 68 76 84 “94 1-04 
exceeding and not and not and not and not | and not and not and not and not and not and not and not 
exceeding exceeding exceeding exceeding | exceeding exceeding exceeding exceeding exceeding exceeding exceeding 
+36 +38 +42 48 4 | +60 “68 “16 | +84 “94 1-04 1-26 
} } 
| P= i rec am LS ota 
traps traps 
L. Amids. .. Treble Treble uadruple uadruple adrup! rere 
3 rst we Na tangle cil “sumer gol Ven 5 Treble Treble 
Riveted Riveted Riveted 
KEEL a ee, eS ae see Se St i ae ~ er | ‘— ae ee, cc ‘ez SS eee 
| 
Ends... Treble Treble Treble Treble Quadruple | Quadruple 
a ; DAE? ROS aY Sear Bee Pee es | oe Se Pa ee Double | Double | 
Straps 
4 L. Amids. Treble Treble Treble Quadruple | Quadruple I Tred 
reble 
iveted Riveted 
BOTTOM SHELL rs ay aes ae 7 Zi Fz i — 7 — sapere S 
Ends Double Double Treble Treble Treble Yah Y wa 
a Q pakies Sef iia es el ; EE EF ua: vi 
3 L. Amids. .. Double Treble Treble Treble Quadruple | Quadruple 
SIDE SHELL ie “G24 Gee Fa + == oe is = ———— 
Ends... Double | Double Treble Treble Treble dle Y aud) 
z me Be mie lr pep: ae Bhat. Double | Double 
} 1. Amias. .. Treble Treble Treble Treble. | Quadruple | Quadruple | Quadruple | _ S*#P* Fires 
STRAKE Treble Treble 
‘ Riveted Riveted 
BELOW 7 =a = : se | ag = "| 7. 
SHEERSTRAKE 
Ends... Double Treble Treble Treble { f ha Y aad 
[ 7 Fi SE Ree | am 3 : “fs as , aE “Double | Double | Double 
41, Amids. .. Treble Treble Treble Treble Quadruple | Quadruple | Quadruple Straps Straps Straps 
Treble Treble Treble 
Riveted Riveted Riveted 
BERSRELEOLe [cess = te Le hh Fae i ie | eo ET late | oe ia 
Ends... .-. Double Treble Treble Treble 4 lla (fuad 
i it ae ee ae a fe falar sc) te Soa MG eee able | Double | 
& e » E Straps 
4 L. Amid... Treble Treble Treble Treble Quadruple | Quadruple | Quadruple 3 Treble 
; rel 
UPPER DECK $ P, vel Riveted 
STRINGER _ re JA ats ea oa Se mine 
Ends. .. Double Treble Treble Treble Treble Yuu 
UPPER DECK 
PLATING 41, Amids. .. Double Double Double Double Treble Treble Treble Quadruple | Quadruple | Quadruple 
. | 
SECOND DECK 
PLATING 4L. Amids...! Double Double Double | Double Treble 
— = eee | oe Es ee NS —_ eee Se, Pe 
SECOND DECK | 
ey 4 L. Amids...) Doubie Double Double Treble Treble | / 
r | | 
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PROVING ESTABLISHMENTS, ty 


The following Proving Establishments are recognised by the Committee of Lloyd’s Register for the Testing of Anchors 
and Chains while licensed by the Board of Trade for that purpose :— 


NetHerron (near Dudley)—Lloyd’s Proving House ..........s0sse00 da cnshb osmdieascies ake Superintendent, Mr, H, Green, 


Treron—Liloyd’s Proving House 
Low WaLKER-on-T'yNe—Lloyd’s Proving House 
CrestER (Saltney)—Lloyd’s Proving House 
Giasaow—Lloyd’s Proving House 
Carpirr—Lloyd’s Proving House 
SunDERLAND—Loyd’s Proving House 
CraDLEY HratuH—lLloyd’s Proving House 


eee eee eee eee eee eee eee eee Cee Cee eee eee reer Terre reer rere 


ie erate to oan EN A Ts ON Re ditto Mr. L. L. Wright. 


ee eee eee ee eee eee ee eee eee eee e ee ree eee ee eee eee reer 


edt deb Rack dns tas aca cuecds fete rate? oceans ditto Mr. S. C. Paul. 


ditto Mr, W. A. Drysdale. 


RS rccority here ree terre ditto Mr. A. Green. 


ditto Mr. J. R. Parsons. 
ditto Mr. L. Haffner. 


ditto Mr. J. H. Butler. 


The following Machines have been recognised by the Committee for the testing of Anchors and Chain Cables supplied to 
vessels of other than British Registry (sce Section 40 of the Rules for Steel Vessels) :— 


| AUSTRALIA 4... 
PUTIRTHIA. «Scranstee. 


BELGIUM ........ 


CzECHO- 
SLOVAKIA ...... 


ASN TCs ees ances 


DENMARK ........- 
HR AWOR eas caenes na9 


Bloomers Chains, Lim., South Brisbane, 
Queensland. 

F. F. von Helldorff & Otto Rothhart, 
Briickl-Karnten. 


. Antwerp Engineering Co., Société Anonyme, 


Rue des Indes, Antwerp. 

Demaret (Edmond) & Cie.—Société en com- 
mandite simple, Heppignies, near Fleurus. 

Société Anonyme de Clouteries Mécaniques, 
Fontaine l’Evéque (for the testing of 
small Chains only). 

Société Anonyme des Forges de Courcelles— 
Centre, Courcelles (for testing Chains up 
to 52 tons.) 

Société Anonyme des 
Francq., Jumet. 

Thos. Davidson Manufacturing Co., Lim., 
Tureot, Montreal. 

Dominion Chain Co., Lim., Niagara Falls, 
Ontario. 

McKinnon-Columbus 

Catherine’s, Ontario. 

Berg-und Hiittenwerks-Gesellschaft, Brno, 
Maly Moravka (for testing chains up to 
50 tons). 

Voigtmann & Séhne, 
Roémerstadt, Mihren. 
International Shipbuilding and Engineering 

Co., Lim. 

Government Establishment at Copenhagen. 

Ateliers & Chantiers Maritimes du Sud 
Ouest, Bordeaux. 

Bievelot & Co., Havre. 

Chaineries de Saint-Nazaire, Saint Nazaire. 

Chantiers de la Loire, Nantes. 

Davaine (H.), Fils et Cie, St. Amand-les- 
Eaux (Nord). 

E. Turbot, Anzin (Nord). 

Etablissement Sirot-Mestreit, Saint Amand- 
les-Eaux (Nord). 

Forges de la Chaussade, Guérigny (Niévre). 

Marit, Isidore, Raismes (Nord). 

Paoli (J.) & Co., Marseilles, 


Usines Wattelar- 


Chain, Lim., St. 


Janowitz, near 


FPRANGE ocsssos05n05 Société Anonyme des Chaineries de St. 


(Cont.) 


” 


” 


” 


HOGWARTS: sectst ies Amsterdamsche 


” 


seen eeneee oe 


ee eeeeenaee 


Oren ennenee 


tee eewnee 


see eeeeee 


tee eeeeee 


tee eeeeee 


Amand-les-Eaux, Etablissements Doré- 
mieux fils & Cie. E. Quinet, St. Amand- 
les-Eaux (Nord). 

Société Anonyme des Chaineries, Tolerie et 
Chaudronnerie Amandinoises, St. Amand- 
les-Eaux (Nord). 

Société Nouvelle des Forges & Chaineries 
du Nord, St. Amand-les-Eaux (Nord). 

Veille & Co., Havre. 

Ziegler Freres, Dunkirk. 

A. Borsig, Berg und Hiittenverwaltung 
Borsigwerk, Borsigwerk, Upper Silesia. 
Deutsch-Luxemburgische Bergwerks und 

Hiitten A ktiengesellschaft. 
Dortmunder Union, Dortmund (for 
the testing of Anchors only). 
Carl Schlieper, Griine,* Westphalia ; 
also Sichtigvor, Westphalia. 

Deutsche Maschinenfabrik A. G., Duisburg. 

Gutehoffnungshiitte A. G., Sterkrade. 

Hansa Kettenfabrik, Haunschild & Co., 
Dortmund. 

D’Hone, Ruthen, Westphalia. 

Marinewerft, Wilhelmshaven. 

Otto Gruson & Co., Magdeburg (for the 
testing of Anchors only). : 

Stiilcken (H. ©.) Sohn, Schiffswerft und 
Maschinenfabrik, Hamburg. 

Theile (J.D.), Schwerte, Westphalia. 

Droogdok Maatschappij, 
Amsterdam. 

Koninklijke Nederlandsche Grofsmederij, 
Leiden. 

N. .V. Heijermans 
Industrie, Schiedam. 

N. V. Nederlandsche Ketting & Ankerfabriek 
Rotterdam. 


Anker en Ketting 


DRATY: GPs. .02<55 Ansaldo, Gio., & Co., Cornigliano Ligure. 


Catenificio Ing. Carlo Bassoli & Co., Leghorn. 
Direzione Costruzioni Navali dell’Arsenale, 

Pola (approved for loads 50 tons upwards). 
Laminatojo Arlenico, Lecco. 


ve Swen | 


TERS ceavenstnee ss Regia Marina — Direzione Costruzioni 
(Cont.) Navali— Laboratorio Sperimentale, Regio 
Arsenale, Spezia. 
aed ery ey Pee Societa Anonima Acciaierie Weissenfels— 
Fusine in Valromana, Friuli (for the test- 
ing of small Chains only). 
DP ABAN® cnsceccaxcas Kaiji Kyokai Proving House (Japan Lloyd’s), 
Yokohama. 
amy as Kobe Steel Works, Kobe (for the testing 
of Anchors only). 
Me orc Mitsu Bishi Dockyard & Engine Works, 
i Nagasaki. 
PRET ce Te Nippon Mechanical Chain Works, Lim.,Osaka. 
Ni ics sts taxes Osaka Chain Works, Lim., Osaka. 
ea ererdrg te Osaka Chain Works, Yokohama. 
es weiRiouts. wetset Oshima Steel Works, Oshima, Tokio (for 
the testing of Anchors only). 
NOR WAN cessasesss- A/S Kjaettingfabriken, Oslo (for testing 
Chains up to 80 tons). 
ale! Se ee Aktieselskabet Starkad, Moss. 
4 erence Royal Naval Dockyard, Horten. 
SWEDEN 0602000000 Ljusne Chain Works (Ljusne Kitting- 
fabrik), Ljusne. 
re Cpr eee Ramniis Bruks Aktiebolag, Ramniis. 
Re Statens Profningsanstalt (Government 
Establishment), Stockholm, 
yy ceeseeeseeee Lonshammars Bruks Nya Aktiebolag, 
Sandarne. 
Unitep States... American Chain Co., Columbus, Ohio, 


and Braddock, near Pittsburgh, Pa. 

» ++ American Steel Casting Co., Chester, Pa. 
(for the testing of Anchors only). 

» «+ Bellingham Chain & Forge Co., South 
Bellingham, Wash. 

» «++ Bradlee & Co.’s Works, Philadelphia, Pa. 


410 


UNITED STATES... 


(Cont.) 


..«. Columbus McKinnon Chain Co., 


- United States 


Buckeye Steel Castings Co., Columbus, Ohio 
(for breaking tests on Chain Cables only). 


..- Carr Chain Works, Inc., Troy, N.Y. 
-»» Carroll Chain Co., Columbus, Ohio. 
... Cleveland Steel Casting Co., Cleveland, Ohio 


(for the testing of Anchors only). 


.. Columbia Steel Go., Lim., Pittsburgh, Cal. 


(for the testing of Anchors only). 
Golauios: 
Ohio, and Lebanon, Pa. 


- Frankford Chain Works, Frankford, Phil- 


adelphia, Pa. 


- Herreshoff Manufacturing Co., Bristol, R.I. 


(for the testing of Anchors only). 


... Johnson-Farmer Chain Co., Lebanon, Pa. 

. Jones & Laughlin Steel Co., Pittsburgh, Pa. 
.-- Knoxville Iron Co., Knoxville, Tenn. 

«- The Logan Iron and Steel Co., Burnham, Pa. 
-. National Malleable Castings Co., Cleveland, 


Ohio, and Sharon, Pa. 


- Penn Seaboard Steel Corporation, Chester, 


Pa. (for the testing of Anchors only). 


. Portland Chain Manufacturing Co., Portland, 
r. 
. Seattle Chain Co., 6921, East Marginal 


Way, Seattle, Wash. 


. Seneca Chain Co., Kent, Ohio. 
... Taylor (8.G.) Chain Company, Hammond, 


Indiana. 
Chain & Forging Co., 
Pittsburgh, Pa. 


..» Weimer Chain & Iron Co., Lebanon, Pa. 
. Whitehill Chain Works, Whitehill, Fields- 


boro, N.J. 


. Woodhouse Chain Works, Trenton, N.J. 


N.B.—Vessels supplied with Anchors and Chain Cables tested at any of the Establishments in the foregoing lists 
will have the notation of “ Lloyd’s A.&.C.P.” in the Register Book, provided that in the case of machines outside Great 
Britain and Ireland the tests are carried out under the supervision of a Surveyor to the Society. 


“LONDON, 


—dJuly, 1930. 


By order of the Committee, 


ANDREW SCOTT, 
Secretary. 


emer s oe 
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BRITISH STANDARD SECTIONS, 


Lonpon.—Revised July, 1920. 


EQUAL ANGLES. 


UNEQUAL ANGLES. 


o 


1 
r- 
' 


' 
-“ 


Size. Ecco wend Praia, Mini- Maxi- Radii. 
—_—_——————— mum mum 
eo Mean. moines thickness|thickness| Root, Toe. 
i : : : lied. lled. 
fixe: Gaciet vet ‘Profile. Mini- Maxi- Beas. 2 ai t t t nos Fi r, 1, 
= al thie aes oo s 
a ss | ness | Root. | Toe Inches. Inch, | Inch. | Inch. | Inch, | Inch. | Inch. | Inch. 
ASceR rolled. | rolled. 2 x1 | °175 = *800 | °150 | °375 23 16 
¢ é t * | ", 
: 2hx1k | 175 | — | °800 | "150 | 400 | “24 | 17 
Inches, Inch. Inch. Inch. Inch, Inch, Inch. | Inch. 
& x} "125 | — | °250 |.°125 | -250 | +17 12 24 x2 175 | — 800 | °175 | *450 | -26 "18 
L xi 125 | — | -250 | 125 | -300 | "18 | -18 3 x2 250 | °875 | 500 | -200 | 500 | -27 19 j 
| 
1x1} | 125 | — | -250 | 125 | -300 | -20 | +14 3 x2} | 250 | 375 | “500 | -225 | 525 | 29 | -20 i 
14x14 | 125 | — | -250 | 125 | -350 21 “15 842} | -250 | 875 | °500 | 250 | 525 | *30 | :21 
19x1} | °175 — | 800 |. °175 | :375 | -23 16 34x 8 250 | °875 | °500 | "250 | °550 | °32 22 
2 x2 175 | — | °300 | +175 | -400 24 47 4 x38 800 | 425 | 500 | 275 | 575 | 38 28 
2}x2$ | +175 — | 800 | ‘175 | -450 | -26 “18 4 x 38h 300 | °425 | 500 | 275 | 600 | ‘85 "24 
24x24 | :250 | -875 | -500 | -200 | -500 | -27 19 5 x3 800 | *425 | 500 | 300 | “625 | °36 "25 
24x23 | °250 | °875 | °500 | 225 | -525 | -29 "20 5 x8h | 375 | — | 500 | 325 | °625 | °38 "26 
3 x8 250 | °875 | ‘500 | ‘250 | 525 | -80 21 5 x4 875 | — | °500 | °325 | 650 | °39 | °27 2 
34x84 | °800 | 425 | °500 | -275 | 575 | -38 “28 6 x3 375 | — | 500 | °825 | “650 | °39 | °27 : 
4 x4 300 | -425 | -500 | -300 | 625 | -36 25 6 x3$ | 875 | — | 500 | “850 | "675 | “41 | °29 
| 
6 x5 875 == | /°500.). °350' | 2700 | °42 “29 6 x4 375 — “| 600° + *850° |) -Z00Rie ae 29 
6 x6 | 450 | — | *625 | 425 | -775 | -48 34 | 7 x3) — | 625 | — | -875 |--725 | 44 | =81 | 
8 x8 “550 — | ‘750 | 550 | -950 | +60 “42 8 x4 — | 625 | — | 7485 | 775) 48 | -odaaie i 
9 x9 550 |. — | 750 | *550 {1000 | “66 | -46 8 x6 — | 625 | — | 450 | 800 | ‘54 | -38 a “ 
= 9 x4 — | 650 | — | -450 | 825 | 51 "86 | © 
. 10 x4 — | 675 | — | +475 | -850-| “54 | 88° | 9 


i“ — 
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BRITISH STANDARD SECTIONS. 
q Lonpon.—Revised July, 1920, 
BULB ANGLES. 
p 
ae — 
es. i 
, t 
a | t 
| ' 
, 1 
| . ‘ 
{ 
A ae : 
I 
; ! 
bg ' 
d \ 
‘ 
' 
: 
3 ' 
| | ! 
| 
f ' 
\ ‘ 
34 ' 
44 ; 
d ' 
4 = 
4 = 
; Thickness at : ; ¥ 
Correct Standard Web thickness. 
Profile, Radii. 
ad 
Minimum | Maximum 
rolled. rolled. 
vy '%, Ts 
Inch, Inch, Inch. Inch. Inch. Inch. 
3 ail 46 "42 21 16 52 
23 48 “42 “21 18 58 
"25 BO "42 val 20 65 
45) *bO “48 "24 20 65 
26 "52 48 "24 "22 tees | 
hk "28 "D4 “48 "24 "24 78 
28 DA 54 27 24 78 | 
"BS “D9 *48 "24 "28 “91 
"33 9 ‘4 27 28 2) 91 
"35 ‘61 48 "24 "32 1°04 
"35 61 “D4 Xs *B2 1°04 
“38 | "65 “DA > | *36 3 at 
4 40 =| +67 D4 27 40 130 | 
43 “710 54 | wy ¥ | “44 1°48 
45 | +78 54: 27 48 =| «136 
“45 ats 60 *B0 48 1°56 
“49 oe’ fi “60 *30 D4 1°75 
52 | "82 60 *30 60 1°95 


; a oe Where the thickness of Bulb Angle is greater than the Standard thickness, the flange and web will not be 
’ of the same thickness ; generally for each 05 inch increase in the thickness of the web the thickness of 


ie os the flange will be increased -025 inch, 
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BRITISH STANDARD SECTIONS. 


Lonpon.—Revised July, 1920. 


CHANNELS, 


Thickness at Correct Web Radii. 


Size. Standard Profile. thickness, - 
Web and Flanges. Web. Flange. em | Root. Toe. 
rolled. — 
AxB t t, r ". 
Inches. Inch, Inch. ; Inch, Inch, Inch, 
3x "20 28 *20. *30 "15 
te eh *24 “31 "24 36 18 
5 x 24 25 38 25 42 21 
6x8 25 38 25 48 24 
6 x 3} 28 48 "28 54 27 
a eae 26 42 "26 48 24 
7 x 34 30 50 ‘30 54 27 
8 x 8 28 44 28 48 24 
8 x 3h 32 52 "32 54 27 
9 x 3 30 dt “30 48 24 
9 x 8} 34 54 "34 54 27 
10 x 3 32 45 *32 48 24 
10 x 3} 36 56 ‘36 54 27 
12 x 3} 35 50 “3D 54 27 
12 x 3} 40 60 “40 54 27 2 
12 x 4 40 60 “40 60 30 
15 x 4 41 62 “41 60 30 
17 x 4 48 68 “48 60 30 


The Standard thickness of flanges of Channel bar is to be measured at distances half way between the extreme 


edges of the flanges and the inner side of the web. 
The web of Channel bars can be increased beyond the Table thickness but the thickness of flanges remains 


constant. 


UerrEnk EDGE of horizontal 
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ASSIGNMENT OF FREEBOARD. 
The Committee of Lloyd’s Register are empowered to assign freeboards to British Vessels and to vessels registered 
in other countries. Forms of application for the assignment of freeboard can be obtained from the London, or other, 
offices of the Society. 


FREEBOARD MARKING FOR STEAMERS. 


Top of Statutory Deck Lines - -+-----=-*"" i 


' 
‘ 
' 
‘ 
' 
‘ 
' 
' 
‘ 
' 
. 


APT FORWARD 


Vertical line to be : 
21 inches forward we 
of Oentre of Disc. i 


Freeboard to be measured from Centre of 
Disc to top of the Statutory Deck Line. 


line passiug through the—>-Y~- ~~ —--Fal 


Oentre of Disc. These measurements to be taken from 


W Centre of Dise to top of each line. 


: 


‘Outside diameter’ 
€ of Disc, 19 inches;, 
thickness lyineh. + 


= 
= 
= 
<_ 


1 
Lines 9:ins. in 
| lengthand lin. 
Horizontal line 18 inches | in thickness. 


€ long and 1 inchin thickness, > ' i ‘ 


The Centre of Disc to be placed on both sides of vessel amidships, f.¢., at the middle of the length of the load water line. Vessels are to be marked with such of the 


horizontal lines as are applicable to the nature of their employment. In accordance with the Regulations made by the Board of Trade, the discs and lines must be permanently 
marked by centre punch marks or cutting, and the particulars given in the Certificate are to be entered in the official log. 


N.B,—It is a condition on which a complete superstructure vessel or a vessel of less scantling than the full scantling standard and intended 
for other than river or inland water service is classed in the Society’s Register Book that the freeboard assigned shall be marked on the vessel’s 
sides as above prescribed. If the vessel proceed to sea with a less freeboard than that approved by the Committee, or if the freeboard mark 
be placed higher than the position assigned by the Committee, the vessel will be liable to have her class expunged from the Register Book. 


FREEBOARD MARKING FOR SAILING VESSELS. 


z Vv 


s 


Top of Statutory Deck Line-—- 


FORWARD 


Vertical line to be 


{ 
| 
! 
| 
— 21 inches forward —> ! 
| 
| 


[ ae rE 
« 8 ~! H of Oentre of Disc, 
‘ ‘ . 
' 
rH ‘ 
( ' 
' 


Freeboard to be measured from Oentreof -—»!' 
Disc to top of the Statutory Deck Line. 


These measurements to be taken from 
Centre of Disc to top of each line, 


Urrer Epa of horizontal 
line passing through the——> = - 
Centre of Disc. 


tat . 

\ ‘ 

, : 
Lines 9 ins. in 

| lengthandlin, ¥ 


. in thickness. 


Outside diameter : 
of Disc, 12 inches; : 
thickness, 1 inch. 1 


! 
! 
i 
: Horizontal line 18 inches 
i< > 
: long and 1 inchin thickness. 4 


‘ 


The Centre of Dise to be placed on both sides of vessel amidships, é.e., at the middle of the length of the load line, Ooasting vessels are required to be marked with only 
the maximum load line in fresh water. In accordance with the regulations made by the Board of Trade, the dise and lines must be permanently marked by centre puuch 
marks or cutting, and the particulars given in the Certificate are to be entered in the official log. 
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